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Compounds of formula (I) wherein A represents a group (A-1), (A-2), (A-3) or (A-4); z represents one or two; when z represents 
two the XR? groups may be the same or different; R^ represents a 5-membered heteroaromatic ring of formula (11) in which D. E, G and 
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is present they may be the same or different); or two adjacent groups CR^^ may form a phenyl or 5- to 7-membered heteroaromatic ring 
which is fused to the first ring and is optionally substituted by one or more groups R*^; and when present the 5- to 7-membered heterocyclic 
ring contains from one to four heteroatoms in the ring which may be the same or different selected from nitrogen, oxygen and sulphur; X 
represents -(CR^*<*)v-; and their use as herbicides. 
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4-BENZOYL-ISOXAZOLB- AND -PYRAZOLE DERIVATIVES AND 2-CYANO 1,3-DIONE DERIVATIVES AS 
HEE(BICIDES 

This invention relates to novel 4-benzoylisoxazole derivatives, 5- 
phenylisoxazole derivatives, 2-cyano-l,3-dione derivatives, 4- 
5 benzoylpyrazole derivatives, compositions containing them, processes 

for their preparation, intennediates in their preparation and their use as 
herbicides. 

Herbicidal 4-ben2oylisoxazoles are described in a number of 
patent publications for example European Patent Publication Numbers 
10 0418175, 0487357, 0527036, 0527037, 0560482 and 0560483. 

Herbicidal 2-cyano-l,3-diones are described in European Patent 
Publication Numbers 0213892, 0496630 and 0496631 and International 
Patent Publication No. WO 95/25099. Herbicidal 5-phenylisoxazoles 
are described in European Patent Publication Number 0524018. 
15 Herbicidal 4-benzoylpyrazoles are described in European Patent 

Publication Numbers 0352543 and 0282944 as well as DE 19518054. 

However none of the above publications disclose or suggest the 
presence of an aromatic heterocyclic ring linked by a ring nitrogen atom 
(optionally via methylene) to the benzoyl ring or the related compounds 
20 described and claimed hereinafter. 

The present invention provides phenyl derivatives of formula (I): 




a) 

wherein: 



A represents a group (A-1), (A.2), (A-3) or (A-4): 




(A-1) 



(A.2) (A-3) 



(A^); 



2 represents one or two; when z represents two the XR^ groups 
may be the same or different; 

R represents hydrogen or -C02R^; 
Rl represents:- 

lower alkyl or lower haloalkyl; or 

a cycloalkyl group containing from three to six carbon atoms 
optionally substituted by one or more 

Rl2 

groups or one or more 

halogen atoms; 

R^ represents lower alkyl, lower haloalkyl, lower alkenyl or lower 
alkynyl; 

Rb represents hydrogen, lower alkyl, lower haloalkyl, lower 
alkoxy, halogen, -S(0)xR'', -C02R4, -CH20R4, -CH2SR4 or 
cyclopropyl; 

X represents zero, one or two; 
represents:- 

halogen; 

lower alkyl which is substituted by one or more groups -OR^; 

a cycloalkyl group containing from three to six carbon atoms; or a 
group selected from nitro, cyano, -C02R5, -NR5r6, .S(0)pR7, 
-0(CH2)mOR5, -C0R5, -N(r8)S02R'7, -OR?, -OH, -0S02R7 
.(CR9Rl0)^S(O)qR7, -CONR5r6, -N(R8).C(Z)=Y, 
-C(R9rIO)nr8r1 1, -CH2P(=0)R5aR5b^ r12, SF5 and benzyl 

optionally substituted by from one to five groups R^^ which may be the 
same or different; 

or two groups r2, together with adjacent carbon atoms of the 
phenyl ring form a second phenyl ring or a 5- or 6-membeTed saturated 
or unsaturated heterocyclic ring which is fused to the first ring and 
contains one or two oxygen or sulphur atoms and is optionally 
substituted by one or more halogen , lower alkyl, lower haloalkyl or 
lower alkoxy groups, or one of the ring carbon atoms of the heterocyclic 
ring forms part of a carbonyl group or an oxime or lower alkoxyimine 
derivative thereof; (examples of the optionally substituted fused ring 
systems when formed include thiochroman, chroman, 2H-thiochromene, 
2H-chromene, 4H-thiochromene, 4H-chromene, isothiochroman, 
isochroman, isothiochromene, isochromene, 1,3-benzodithiole, 1,3- 
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benzodioxole, 1,3-benzoxathiole, 1,4-benzodithiin, 1 ,4-benzoxathiin, 
l,4-ben2oxathian, 1,3-benzoxathian, 3,1-benzoxathianand 1,3- 
benzodithian); 

n represents zero or an integer from one to three; where n is 
5 greater than one the groups r2 may be the same or different; 

m represents one, two or three; 
p and q represent zero, one or two; 

t represents one, two, three or four (preferably one); when t is 
more than one, r9 and 0 may be the same or different; 
10 r3 represents a 5-membered heteroaromatic ring of formula (II): 

(II) 

in which D, E, G and J independently represent CR^^ qj. ^ 
nitrogen atom, with at least one of D, E, G and J representing CrI^ 
15 (when more than one CRI4 group is present they may be the same or 

different); or 

two adjacent groups CRI^ may form a phenyl or 5- to 7- 
membered heteroaromatic ring which is fused to the first ring and is 
optionally substituted by one or more groups R^ 5; and when present the 
20 5- to 7- membered heterocyclic ring contains from one to four 

heteroatoms in the ring which may be the same or different selected 
from nitrogen, oxygen and sulphur; 

X represents -(CR9r1 0)^.; 

r4 represents:- 
25 lower alkyl or lower haloalkyl; 

r5 and r6 which may be the same of different, each represents 
hydrogen or RI2; 

R5a and R^b which may be the same of different, each represents 
lower alkyl or lower alkoxy; 
30 r7 represents:- 

or a cycloalkyl group containing from three to six carbon 
atoms; or a group -(CH2)w-[phenyl optionally substituted by from one 

to five groups RI3 which may be the same or different]; 
w represents zero or one; 



repiesents:- 
hydrogen, or OR^^; 

r9 and R^O independently represent hydrogen, lower alkyl or 
lower haloalkyl (preferably containing up to three carbon atoms); 
R} 1 represents -S02R7 or -C(Z)=Y; 

Rl2 represents:- 

lower alkyl, lower haloalkyl, lower alkenyl, lower haloalkenyl, 
lower alkynyl or lower haloalkynyl; 

represents a group selected halogen, R^^, nitro, cyano, 
-CO2R5, .S(0)pRl6 -0R16 and -NR5r6; 

Rl4 

represents:- 

a group selected from hydrogen, halogen, R^^, nitro, cyano, 
-CO2R5, -S(0)pRl6, -0R16, -Nr5r6 and cyclopropyl; 

r15 represents halogen, or r12; 

r16 represents lower alkyl or lower haloalkyl; 

R^^ represents a straight- or branched- chain alkyl group 
containing one to three carbon atoms optionally substituted by one or 
more halogen atoms; 

Y is oxygen or sulphur (preferably Y represents oxygen); 

Z represents a group selected from -NR^ ^R^ -SR^ and 
-0R7; 

R^^ and R^^ independently represent hydrogen or R^; 
Q represents hydrogen, lower alkyl, lower haloalkyl, lower 
alkenyl, lower haloalkenyl, lower alkynyl, lower haloalkynyl, -CH2CN, 

-SO2R4, -SO2R2O, -(CsH2s)C(0)Rl2 -(CuH2u)C(O)R20, 
-CH2OCO2RI2, .CH2NHC(0)R12, -CH2NHCO2RI2, 
-C0CH20C(0)R16 .COCH2ORI2, -COCH2OR2O, -CONR5r6, 
-CONR20r21^ -CONR22r23^ -CO2RI2, -CO2R2O, -P(0)R5aR5b and 

lower alkyl substituted by a group selected from -CONR^r^O^ qR^, 
-NR5r6, -CO2R9, r20 and -S(0)pRl2; 

r20 represents phenyl optionally substituted by one to five groups 
selected from halogen, lower alkyl, lower haloalkyl, lower alkoxy, lower 
haloalkoxy, nitro, cyano, -S(0)pR7 and -NR5r6; 

r21 represents r5 or r20; 



r22 and r23 together with the adjacent nitrogen atom represent a 
piperidine, pyrrolidine, piperazine or morpholine ring; 
s and u represent zero or one to six; 

and wherein v represents the value zero when A represents a 
formula (A-1), (A-2) or (A-3); or when A represents a formula (A-4), v 
represents the value zero or one; 

and agriculturally acceptable salts and metal complexes thereof, 
which possess valuable herbicidal properties. 

In the description unless otherwise specified the following terms 
are generally defined thus:- 

'lower alkyl' means a straight- or branched- chain alkyl group 
having one to six carbon atoms; 

'lower haloalkyl' means a straight- or branched- chain alkyl group 
having one to six carbon atoms, substituted by one or more halogens; 

'lower alkoxy' means a straight- or branched- chain alkoxy group 
having one to six carbon atoms; 

lower haloalkoxy' means a straight- or branched- chain alkoxy 
group having one to six carbon atoms, substituted by one or more 
halogens; 

'lower alkenyr means a straight- or branched- chain alkenyl group 
having two to six carbon atoms; 

'lower haloalkenyP means a straight- or branched- chain alkenyl 
group having two to six carbon atoms, substituted by one or more 
halogens; 

'lower alkynyl' means a straight- or branched- chain alkynyl group 
having three to six carbon atoms; 

'lower haloalkynyl' means a straight- or branched- chain alkynyl 
group having three to six carbon atoms, substituted by one or more 
halogens; 

'halogen' means a fluorine, chlorine, bromine or iodine atom. 

By the term "agriculturally acceptable salts" is meant salts the 
cations or anions of which are known and accepted in the art for the 
formation of salts for agricultural or horticultural use. Preferably the 
salts are water-soluble. Suitable salts with bases include alkali metal 
(eg. sodium and potassium), alkaline earth metal (eg. calcium and 
magnesium), anmionium and amine (eg. diethanolamine, 
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triethanolamine, octylamine, morpholine and dioctylmethylamine) salts. 
Suitable acid addition salts, formed by compounds of formula (I) 
containing an amino group, include salts with inorganic acids, for 
example hydrochlorides, sulphates, phosphates and nitrates and salts 
with organic acids, for example acetic acid. 

Furthermore in certain cases the substituents R and to r23 may 
contribute to optical isomerism and/or stereoisomerism. All such forms 
are embraced by the present invention. 

The compounds of the invention, in certain aspects of their 
properties, for example their control of weeds found in maize and soya 
such as Abutilon theophrasti , or in rice for example Echinochloa 
orvzicola and Lindemia procumbens. show advantageous properties 
over known compounds. 



15 



20 



25 



The present invention includes 4-benzoylisoxazole derivatives of 
formula (la): 

O 




(la) 

wherein X represents -(CR^rIO)v- and v represents zero. 
The present invention includes 5-phenylisoxazole derivatives of 
formula (lb): 

O 




ab) 

wherein X represents -(CR9r10)v- and v represents zero. 
The present invention includes 2-cyano-l,3-dione derivatives of 
formula (Ic): 
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ac) 

wherein X represents -(CR^R^ 0)v- and v represents zero. 

Compounds of formula (Ic) may exist in enolic tautomeric forms 
that may give rise to geometric isomers around the enoHc double bond. 

By the term "metal complexes" is meant compounds in which one 
or both of the oxygen atoms of the 1,3-dione of formula (Ic) act as 
chelating agents to a metal cation. Examples of such cations include 
zinc, manganese, cupric, cuprous, ferric, ferrous, titanium and 
aluminium. 

The present invention also includes 4-benzoylpyrazole derivatives 
of formula (Id): 



O 




Ra 



(Id) 

wherein X represents -(CR^rIO)^. and v represents zero or one. 

In the description that follows, reference to compounds of formula 
(I) means reference to a compound of formula (la), (lb), (Ic) or (Id). 

Compounds of formula (la) above are preferred. 

Compounds in which one group is present are preferred 
(preferably the XR3 group is at the 2- or 4- position on phenyl). 

Compounds in which the 2- and 4-positions of phenyl are 
substituted are also preferred. 

Compounds wherein X represents -(CH2)v- are preferred. 

Compounds in which v represents zero are especially preferred. 

Preferably r3 is selected from pyrazol-l-yl, imidazol-l-yi, 
1,2,4-triazoH-yl, 1,2,3-triazol-l-yl, l,2,3-triazol-2-yl and 
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1,2,3,4-tetrazol-l-yl (1,2,3-triazol-l-yl and l,2,3-triazol-2-yl are more 
preferred, and 1,2,4-triazol-l-yl is most preferred). 

Preferably is a ring of formula (II) wherein R^^ represents 
hydrogen, halogen or R^^. 
5 In fonnxila (I) above, preferably the 5- and 6- positions of phenyl 

are imsubstituted. 

Preferably R represents hydrogen or C02R^ wherein R"^ 

represents a straight- or branched- chain alkyl group containing up to 
three carbon atoms. 

10 Preferably R^ represents cyclopropyl or 1-methylcyclopropyl 

(cyclopropyl is especially preferred). 

Preferably r2 represents halogen, a straight- or branched- chain 
alkyl group containing up to four carbon atoms optionally substituted by 
one or more halogen atoms; a group selected from nitre, cyano, 

15 -S(0)pR7, .0R7 and -CH2S(0)qR7 wherein R^ represents lower alkyl 

or lower haloalkyl; or benzyl optionally substituted by -S(0) pR^^ 
wherein R^^ represents lower alkyl; or two groups R^ together with 
adjacent carbon atoms of the phenyl ring form a second phenyl ring. 
Preferably n represents one or two. 
20 Compoimds of formula (Id) wherein Q represents -S02R^^, 

CH2COR2O or CH2R2O are preferred. 

Compounds of formula (Id) wherein R^ represents methyl or ethyl 
are preferred. 

Compounds of formula (Id) wherein R^ represents hydrogen, C].3 
25 alkyl, haloalkyl or cyclopropyl are preferred (methyl is especially 

preferred), 

A preferred class of compounds of formula (la) above are those 
wherein:- 

30 R represents hydrogen or -CO2R'*; 

R^ represents cyclopropyl or 1-methylcyclopropyl; 
r2 represents:- 

a straight- or branched- chain alkyl group containing up to four 
carbon atoms optionally substituted by one or more halogen atoms; or 



a group selected from halogen, nitro, -S(0)pR'', -0R7, 
-CH2S(0)qR7, -CH2NR8Rn, -N(R8)S02R7 -N(R8)C02R7, 
-CH2P(0)R5aR5b and benzyl optionally substituted by -S(0)pRl6; or 

two groups r2 together with adjacent carbon atoms of the phenyl ring 
form a second phenyl ring; 

n represents zero, one or two; 

r3 represents a 5-membered heteroaromatic ring of formula (II) 
which is selected from pyrazol-l-yl, imidazol-l-yl, 1,2,4-triazol-l-yl, 
1,2,3-triazol-l-yI, l,2,3-triazoi-2-yl, l,2,3,4-tetra2ol-l-yl, indazol-l-yl, 
benzotriazoM-yl, benzimidazol-l-yl and indol-l-yl, which are 
substituted by one or two groups R^^ (and wherein one or two r3 
groups are present); 

represents methyl or ethyl; 

r7 and r8 independently represent lower alkyl or lower haloalkyl; 

R1 1 represents -S02R'7 or CO2R''; 

Rl4 

represents hydrogen, halogen, a straight- or branched- chain 
alkyl group containing up to three carbon atoms optionally substituted 
by one or more halogen atoms; or -S(0)pRl6, NO2 or C02R^ wherein 
r5 represents lower alkyl; and 
r16 represents lower alkyl. 

A particularly preferred class of compounds of formula (la) above 
are those wherein:- 

R represents hydrogen or -C02R^ wherein r4 represents ethyl; 
Rl represents cyclopropyl; 
represents:- 

halogen; a straight- or branched- chain alkyl group containing up 
to four carbon atoms optionally substituted by one or more halogen 
atoms; or a group selected from -S(0)pR'7, -CH2S(0)qR7, -0R7 and 
benzyl optionally substituted by -S(0)pRl6; or two groups r2 together 
with adjacent carbon atoms of the phenyl ring form a second phenyl 
ring; or two groups r2 together with adjacent carbon atoms form a 1 ,4- 
benzoxathian ring; 

r3 represents a pyrazol-l-yl, imidazol-l-yl, 1,2,3-triazol-l-yl, 
l,2,3-triazol-2-yl, l,2,4.triazol-l-yl, 1,2,3,4-tetrazol-l-yl or benz-1,2,3- 
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triazol-l-yl ring substituted by one or two R^^ groups, wherein 
represents hydrogen, optionally halogenated methyl or -S(0)pRl6j 

represent methyl or ethyl; and 
n represents 0, 1 or 2. 

A further particularly preferred class of compounds of formula (la) 
above are those wherein:- 

R represents hydrogen or wherein represents ethyl; 

r1 represents cyclopropyl; 
r2 represents:- 

halogen; a straight- or branched- chain alkyl group containing up 
to four carbon atoms optionally substituted by one or more halogen 
atoms; or a group selected from -S(0)pR7, -CH2S(0)qR'7, -OR^ and 

benzyl optionally substituted by -S(0)pRl^; or two groups r2 together 

with adjacent carbon atoms of the phenyl ring form a second phenyl 
ring; 

r3 represents a pyrazol-l-yl, imidazol-l-yl, 1,2,3-triazol-l-yl, 
l,2,3-triazol-2-yl, 1,2,4-triazoH-yl or l,2,3,4-tetra2oM-yl ring 
substituted by one or two R^^ groups, wherein R^^ represents 
hydrogen, optionally halogenated methyl or -S(0)pRl6; 

R7andRl6 represent methyl or ethyl; and 
n represents 0, 1 or 2. 

A further particularly preferred class of compounds of formula (la) 
above are those wherein:- 

R represents hydrogen or -C02R^ wherein R^ represents ethyl; 

r1 represents cyclopropyl; 
r2 represents:- 

halogen, optionally halogenated methyl, -S(0)pCH3, OCH3 or 
benzyl optionally substituted by -S(0)pCH3; 

r3 represents imidazoM-yl, 1,2,3 -triazol-l-yl, l,2,3-triazol-2-yl 
or 1,2,4-triazoM-yl, optionally substituted on the ring carbon atoms by 
one or two methyl groups; and 

n represents one or two. 

A most preferred class of compoimds of formula (la) above are 
those wherein:- 

R represents hydrogen or -C02R^ wherein R"* represents ethyl; 
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Rl represents cyclopropyl; 

r2 represents 2-CF3 and r3 represents 4-(l,2,3-triazoM-yl), 4- 
(l,2,3-tria2ol-2-yl) or 4-(l,2,4-tria2ol-l-yl); or 

R2 represents 4-CF3 and r3 represents 2-(l,2,3-triazol-l-yI), 2- 
5 (l,2,3-triazol--2-yl) or 2-(l,2,4-triazol-l.yl). 

A preferred class of compounds of formula (Id) above are those 
wherein:- 

R^ represents methyl or ethyl; 

Q represents a group selected from hydrogen, lower alkyl, lower 
1 0 alkenyl, lower alkynyl, -S02R4, -SO2R2O, -(CsH2s)C(0)R1 2, and 

-(CuH2u)C(0)R^^; or methyl or ethyl substituted by C02R9 or r20; 
s and u represent zero or one; 
r2 represents:- 

a straight- or branched- chain alkyl group containing up to three 
15 carbon atoms optionally substituted by one or more halogen atoms; or 

a group selected from halogen, nitro, -S(0)pRl2, -0R12, 

.CH2S(0)qRl2, -CH2NR8RI \ -N(R8)S02R12, and -N(r8)C02R12. 

or benzyl optionally substituted by -S(0)pRl6; 

n represents zero, one or two; 
20 X represents -(CH2)v-; 

r3 represents a 5-membered heteroaromatic ring of formula (11) 
which is selected from pyrazol-l-yl, imidazol-l-yl, 

1,2,4-triazoH-yl, 1,2.3-triazol-l-yl, l,2,3-triazol-2-yl, 
1,2,3,4-tetrazol-l-yl and benzimidazoM-yl, the ring systems of which 
25 are substituted by one or two R* 4 groups; 

z represents one; 

represents hydrogen or methyl; 
r8, r9 and r12 independently represent C1.4 alkyl or haloalkyl; 
Rl 1 represents -SO2RI2 or C02R12; 
30 R 1 6 represents C 1 .4 alkyl ; and 

Rl7 

represents phenyl optionally substituted by C 1,3 alkyl. 

A particularly preferred class of compounds of formula (Id) above 
are those wherein:- 

R^ represents methyl; 
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Q represents a group selected from hydrogen, C}^ alkyl, 
alkenyl, €3^ alkynyl, -S02R\ -SO2R2O, -(CsH2s)C(0)R12, and 
-(CuH2u)C(O)R20; or methyl or ethyl substituted by a group selected 
from CO2R9 and r20; 

s and u represent zero or one; 
r2 represents:- 

a straight- or branched- chain alkyl group containing up to three 
carbon atoms optionally substituted by one or more halogen atoms; or 
a group selected from halogen, nitro, -S(0)pR^2^ -0R^2 

-CH2S(0)qRl2; or benzyl optionally substituted by -S(0)pRl6; 

n represents one; 
X represents a bond; 

r3 is selected from pyrazol-l-yl, imidazol-l-yl, 
1,2,4-triazol-l-yl, l,2,3-tria2oM-yl, l,2,3-triazol-2-yl and 

1,2,3,4-tetrazol-l-yl, the ring systems of which are substituted by one or 

two 

Rl4 

groups; 
z represents one; 

R^ represents hydrogen or methyl; 

r9 r12^ r14 and R^^ represent C\,4 alkyl; and 

r20 represents phenyl optionally substituted by methyl. 
A fiirther particularly preferred class of compounds of formula 
(Id) above are those wherein:- 
R^ represents methyl; 
R^ represents hydrogen or methyl; 

Q represents a group selected from hydrogen, C1.4 alkyl, C2-4 
alkenyl, C3.4 alkynyl, -S02R4, -SO2R2O, -(CH2)sC(0)R12, and 
-(CH2)uC(O)R20; or methyl or ethyl substituted by a group selected 
from CO2R9 and r20; 

s and u represent zero or one; 
r2 represents:- 

a straight- or branched- chain alkyl group containing up to three 
carbon atoms optionally substituted by one or more halogen atoms; 
n represents one; 
X represents a bond; 
r3 represents a 1,2,4-triazoH-yl ring; 
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z represents one; 

R9andRl2 represent Cj^alkyl; and 
r20 represents phenyl optionally substituted by methyl. 
A further particularly preferred class of compounds of formula 
(Id) above are those wherein:- 
represents methyl; 
R^ represents hydrogen or methyl; 

Q represents a group selected from hydrogen, C1.4 alkyl, C2-4 
alkenyl, C3.4 alkynyl, .S02R4, -SO2R2O, -C(0)R12, and 
-(CH2)uC(O)R20; or-CH2R20; 

u represents zero or one; 
r2 represents:- 

halogen or a straight- or branched- chain alkyl group containing 
up to three carbon atoms substituted by one or more halogen atoms; 
n and z represent one; 
X represents a bond; 

represents a 1^,4-triazol-l-yl ring; 
r12 and represent C1.4 alkyl; and 
r20 

represents phenyl optionally substituted by methyl. 
A further particularly preferred class of compounds of formula 
(Id) above are those wherein:- 
Ra represents methyl; 
R*^ represents hydrogen or methyl; 
r2 represents:- 

optionally halogenated methyl; 
n represents one; 

Q represents -SO2R2O, CH2COR2O or CH2R2O; 

X represents a bond; 

R3 represents a 1,2,4-triazoM-yl ring; 

z represents one; and 
r20 

represents phenyl optionally substituted by methyl. 

Particularly important compounds of the invention include: 
ethyl 5-cyclopropyl-4-[4-(l ,2,4-triazol-l -yl)-2- 
trifluoromethylbenzoyl]isoxazole-3-carboxylate (Compound 1) 
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ethyl 5-cyclopropyl-4-[4-(3-methylthio- 1 ,2,4-triazol- 1 -yl)-2- 
trifluoromethylbenzoyl]isoxazole-3-carboxylate (Compound 2) 

ethyl 5-cyclopropyl-4-[4"(l ,2,4-triazoH-yl)naphth-l- 
oyl]isoxazole-3-carboxylate (Compound 3) 

ethyl 5-cyclopropy l-4-[2-chloro-4-( 1 ,2,4-triazol- 1 - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 4), 

ethyl 5-cyclopropyl-4-[2-iodo-4-(l,2,4-triazol-l- 
yl)beiizoyl]isoxazole-3-carboxylate (Compound 5) 

ethyl 5-cyclopropyl-4-[2-methyl-4-(l,2,4-triazoH - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 6) 

ethyl 5-cyclopropyl-4-[2-benzyl-4-( 1 ,2,4-triazol- 1 - 
yI)ben2oyl]isoxazole-3-carboxylate (Compoimd 7) 

ethyl 5-cyclopropyl-4-[4-(imidazol- 1 -yl)-2- 
trifluoromethylbenzoyl]isoxazole-3-carboxylate (Compound 8) 

ethyl 5-cyclopropyl-4-[4-(imida2oM -yl)naphth-l -oyl]isoxazole-3 
carboxylate (Compound 9) 

ethyl 5-cyclopropyl-4-[2-chloro-4-(imidazoM - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 10) 

ethyl 5-cyclopropyM-[4-(imidazol-l-yl)-2- 
iodobenzoyl]isoxazole-3-carboxylate (Compound 11) 

ethyl 5-cyclopropyl-4-[4-(pyrazol-l -yl)-2- 
trifluoromethylbenzoyl]isoxazole-'3-carboxylate (Compound 12) 

ethyl 5-cyclopropy 1-4- [2-chloro-4-(pyrazol- 1 - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 13) 

5-cyclopropy l-4-[4-( 1 ,2,4-triazol- 1 -y l)-2- 
trifluoromethylbenzoyl]isoxazole (Compound 14) 

5-cyclopropyl-4-[2-(l ,2,4-triazol-l -yl)benzoyI]isoxazole 
(Compound 15) 

5-cyclopropyl-4-[2-(pyrazol- 1 -yl)benzoyl]isoxazole (Compoimd 

16) 

ethyl 5-cyclopropyl-4-[2-(l ,2,4-triazol- 1 -y ObenzoylJisoxazole-S- 
carboxylate (Compound 17) 

ethyl 5-cyclopropy l-4-[2-( 1 ,2,4-triazol- 1 -y l)-4- 
trifluoromethylbenzoyI]isoxazole-3-carboxylate (Compound 18) 

ethyl 5-cyclopropyl-4-[4-(3-methylsulphinyl- 1 ,2,4-triazol- 1 -yl)-2 
trifluoromethylbenzoyI]isoxazole-3-carboxylate (Compound 19) 
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ethyl 5-cyclopropyl-4-[4-(3-methylsulfonyl- 1 ,2,4-tria2ol- 1 -yl)-2- 
trifluoromethylbenzoyl]isoxa2ole-3-carboxylate(Compound 20) 

ethyl 5-cyclopropyl-4-[2,3-bis-(methylthio)-4-(l ,2,4-triazol-l - 
yl)ben2oyl]isoxazole-3-carboxylate (Compound 21) 

ethyl 5-cyclopropyl-4-[2,3-bis-(methylthio)-4-(imidazol-l- 
yl)benzoyl]isoxazole-3-carboxylate (Compound 22) 

ethyl 5-cyclopropyl-4"[3-fluoro-2-methylthio-4-(l,2,4-triazol-l - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 23) 

ethyl 5-cyclopropyl-4-[2-methyhhio-3,4-bis-(l,2,4-triazol-l- 
yl)benzoyl]isoxazoIe-3-carboxyIate (Compound 24) 

ethyl 5-cyclopropyl-4-[3-bromo-2-methylthio-4-(l ,2,4-triazol-l- 
yl)benzoyl]isoxazole-3-carboxylate (Compound 25) 

ethyl 5-cyclopropyl-4-[2-methylthio-4-(l,2,4-triazol-l- 
yl)benzoyl]isoxazole-3-carboxylate (Compound 26) 

ethyl 5-cyclopropyl-4-[2-methylthio-4-(imidazoM - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 27) 

ethyl 5-cyclopropyl-4-[2-ethyl-3-methylthio-4-(l,2,4-triazol-l- 
yl)ben2oyl]isoxazole-3-carboxyIate (Compound 28) 

ethyl 5-cyclopropyl-4-[2-isobutyl-4-(l,2,4-triazol-l- 
yl)ben2oyl]isoxazole-3-carboxylate (Compound 29) 

ethyl 5-cycIopropyl-4-[2-isobuty]-4-(imidazol- 1 - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 30) 

ethyl 5-cyclopropyl-4-[3-methoxy-2-methylthio-4-( 1 ,2,4-triazol- 1 - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 31) 

ethyl 5-cyclopropyl-4-[2,3-bis-(methylthio)-4-(l ,2,3-triazol-2- 
yl)benzoyl]isoxazole-3-carboxylate (Compound 32) 

ethyl 5-cyclopropyl-4-[3-bromo-2-methylthio-4-(l ,2,3-tria2ol-2- 
yl)benzoyl]isoxazole-3-carboxylate (Compound 33) 

ethyl 5-cyclopropyl-4-[3-bromo-2-methylthio-4-(l ,2,3-triazol-l- 
yl)benzoyl]isoxazole-3-carboxylate (Compound 34) 

ethyl 5-cyclopropyl-4-[2-methylthio-4-(l ,2,3-triazol-2- 
yI)ben2oyI]isoxazole-3-carboxylate (Compound 35) 

ethyl 5-cyclopropyl-4-[2,3-bis-(methy lthio)-4-(3-methyl- 1 ,2,4- 
triazol-l -yl)benzoyl]isoxazole-3-carboxylate (Compound 36) 

ethyl 5-cyclopropyl-4-[3-bromo-2-methylthio-4-(3-methyl- 1 ,2,4- 
triazol-l -yl)ben2oyl]isoxazole-3-carboxylate (Compound 37) 
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ethyl 5-cycIopropyl-4-[3-bromo-2-methylthio-4-(5-inethyl-l ,2,4- 
triazoM-yl)benzoyl]isoxazole-3-carboxylate (Compound 38) 

ethyl 5-cyclopropyl-4-[2-methylthiomethyl-4-(l,2,4-triazol-l- 
yl)benzoyl]isoxazole-3-carboxylate (Compound 39) 

ethyl 5-cycIopropyl-4-[2,3-bis-(methylthio)-4-(tetra2oI-l- 
yl)benzoyl]isoxazole-3-carboxylate (Compoxmd 40) 

ethyl 5-cyclopropyI-4-[2-methylthio-4-(tetrazol- 1 - 
yl)benzoyI]isoxazole-3-carboxylate (Compound 41) 

ethyl 5-cyclopropyl-4-[2-ethyl-3-methylthio-4-(tetrazol-l- 
yl)benzoyl]isoxazole-3-carboxylate (Compound 42) 

ethyl 5-cyclopropyl-4-[2-ethyl-3-methylthio-4-( 1 ,2,3-triazol-2- 
yl)benzoyl]isoxazole-3-carboxylate (Compound 43) 

ethyl 5-cyclopropyl-4-[2-ethyl-3-methylthio-4-(l ,2,3-triazol-l- 
yl)benzoyl]isoxazole-3-carboxylate (Compound 44) 

ethyl 5-cyclopropyl-4-[2-isobutyl-4-(l ,2,3-triazoH - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 45) 

ethyl 5-cyclopropyl-4-[2-methylthio-4-(3-methyl-l ,2,4-triazol-l- 
yl)benzoyl]isoxazoie-3-carboxylate (Compound 46) 

ethyl 5-cyclopropyl-4-[2-ethyl-3-methy lthio-4-(3-methyl- 1 ,2,4- 
triazol-l-yl)benzoyl]isoxazole-3-carboxylate (Compound 47) 

ethyl 5-cyclopropyM-[2-isobutyl-4-(3-methyl-l ,2,4-triazol-l- 
yl)benzoyl]isoxazole-3-carboxylate (Compound 48) 

2-cyano-3-cyclopropyl-l -[4-(l ,2,4-triazol- 1 -yl)-2- 
trifluoromethylphenyl]propan-l,3-dione (Compound 49) 

5-cyclopropyl-4-[2-methylthio-4-( 1 ,2,4-triazol- 1 - 
yl)benzoyl]isoxa2ole (Compound 51) 

5-cyclopropyl-4-[2-methyl-4-(l,2,4-tria2ol-l-yl)- 
benzoyljisoxazole (Compound 56) 

5-cyclopropy l-4-[2-methy lsulfmyl-4-( 1 ,2,4-triazol- 1 - 
yl)benzoyl]isoxazole (Compound 91) 

5-cyclopropyl-4-[2-methylsulfonyl-4-(l ,2,4-triazol- 1 - 
yl)benzoyl]isoxazole (Compound 92) 

ethyl 5-cyclopropyl-4-[3-fluoro-2-methylthio-4-(imidazol- 1 - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 116) 

ethyl 5-cyclopropy l-4-[2-methy l-4-( 1 ,2,3 ,4-tetrazol- 1 - 
yl)benzoyl]isoxazole-3-carboxylate (Compoimd 129) 
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ethyl 5-cyclopropyl-4-[2-chlon)-4-(l,2,3,4-tetrazoM- 
yl)ben2oyl]isoxa2ole-3-carboxylate (Compound 132) 

ethyl 5-cyclopropy l-4-[2-trifluoromethyl.4-( 1 ,2,3-triazol- 1 - 
yl)ben2oyl]isoxazole-3-carboxylate (Compound 154) 

ethyl 5-cyclopropyM-[2-methylthio-4-( 1 ,2,3-tria2ol- 1 - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 155) 

ethyl 5-cyclopropyl-4-[2-methyl-4-( 1 ,2,3-triazol- 1 - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 158) 

ethyl 5-cyclopropyl-4-[2-chloro-4-(l,2,3-triazol-l- 
yl)benzoyl]isoxa2ole-3-carboxylate (Compound 160) 

ethyl 5-cyclopropyl-4-[2-trifluoromethyl-4"(l ,2,3-triazol-2- 
yl)benzoyl]isoxa2ole-3-carboxylate (Compound 167) 

ethyl 5-cyclopropyl-4-[2-chloro-4-(l ,2,3-triazol-2- 
yl)benzoyl]isoxazole-3-carboxylate (Compound 173) 

ethyl 5-cyclopropyl-4-[2-methylthio-4-(l ,2,3-benztriazol-l- 
yI)benzoyl]isoxazole-3-carboxylate (Compound 184) 

5-cyclopropyl-4-[2-( 1 ,2,4-triazol- 1 -y l)-4- 
trifluoromethylbenzoyljisoxazole (Compound 246) 

ethyl 5-cyclopropy l-4-[2-( 1 ,2,3 ,4-tetra2ol- 1 -y l)-4- 
trifluoromethylbenzoyl]isoxa2ole-3-carboxylate (Compound 291) 

ethyl 5-cyclopropyl-4-[2-(l ,2,3-triazol- l-yl)-4- 
trifluoromethylbenzoyl]isoxazole-3-carboxylate (Compound 311) 

ethyl 5-cyclopropyl-4-[2-(l ,2,3-triazol-2-yl)-4- 
trifluoromethylbenzoyl]isoxa2ole-3-carboxylate (Compound 321) 

2-cyano-3-cyclopropyl-l-[2-(l,2,4-triaz61-l-yl)-4- 
trifluoromethylphenyl]propan-l,3-dione (Compound 424) 

5-cyclopropy 1-4- [8-( 1 ,2,4-triazol- 1 -yl)- 1 ,4-benzoxathian-5- 
oyljisoxazole (Compound 428) 

ethyl 5-cyclopropyl-4-[8-(l,2,3,4-tetrazol-l-yl)-l,4-ben20xathian- 
5-oyl]isoxazole-3-carboxylate (Compound 429) 

ethyl 5-cyclopropyl-4-[8-(l,2,3-triazol-2-yl)-l,4-benzoxathian.5- 
oyl]isoxazole-3-carboxylate (Compound 430) 

ethyl 5-cycIopropyl-4-[3-methoxy-2-methylthio-4-( 1 ,2,3-triazoM - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 431) 

ethyl 5-cy clopropyl-4-[8-( 1 ,2,3-benztriazol- 1 -yl)- 1 ,4- 
benzoxathian-5-oyl]isoxazole-3-carboxylate (Compound 432) 
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ethyl 5-cyclopropyl-4-[3-methoxy-2-methylthio-4-(imidazoH- 
yl)ben2oyl]isoxazole-3-carboxylate (Compound 433) 

ethyl 5-cyclopropyl-4-[2-isobutyl-4-(5-methyl- 1 ,2,4-triazol- 1 - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 434) 

1 ,3-dimethyl-5-hydroxy-4-[4-(l ,2,4-triazol-l -yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 501) 

1 ,3"dimethyl-5-phenacyloxy-4-[4-(l ,2,4-triazol- 1 -yl)-2- 
trifluoromethylbenzoyI]-IH-pyrazole (Compound 502) 

1 ,3-dimethyl-5-methoxy-4-[4-(l ,2,4-triazol- 1 -yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 503) 

5-ethoxy- 1 ,3-dimethyl-4-[4-( 1 ,2,4-triazol- 1 -yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 504) 

1 ,3-dimethyl-5-isopropyloxy-4-[4-(l ,2,4-triazol- 1 -yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 505) 

5-benzyloxy-l ,3-dimethyl-4-[4-(l ,2,4-triazol- l-yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 506) 

1 ,3-dimethyl-5-methoxycarbonylmethoxy-4-[4-( 1 ,2,4-triazol- 1 - 
yl)-2-trifluoromethylbenzoyl]-lH-pyrazole (Compound 507) 

1 ,3-dimethyl-5-[l-(methoxycarbonyl)ethoxy]-4-[4-(l ,2,4-triazol- 
l-yl)-2-trifluoromethyIbenzoyl]-lH-pyrazole (Compound 508) 

l,3-dimethyl-5-allyloxy-4-[4-(l ,2,4-triazol- 1 -yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 509) 

1 ,3-dimethyl-5-propargyloxy-4-[4-( 1 ,2,4-triazol- 1 -yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 510) 

5-benzenesulfonyloxy-l ,3-dimethy l-4-[4-( 1 ,2,4-triazol- 1 -yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 511) 

5-acetyloxy-l ,3-dimethyl-4-[4-(l ,2,4-triazol- 1 -yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 512) 

5-benzoyloxy-l,3-dimethyM-[4-(l,2,4-triazol-l-yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 513) 

1 ,3-dimethyl-5-pivaloyloxy-4-[4-( 1 ,2,4-triazol- 1 -yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 514) 

1 ,3 -dimethy 1-5-p-toluenesulfony loxy-4- [4-( 1 ,2,4-triazol- 1 -yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compoimd 515) 

1 ,3-dimethyl-5-isopropylsulfonyloxy-4-[4-(l ,2,4-triazoM-yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 516) 
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5-hydroxy-l .methyl-4-[4-(l ,2,4-triazol- 1 -yl)-2- 
trifluoromethylbenzoyl]-lH-pyra2ole (Compound 5 1 7) 

1 ,3-dimethyl-5-p-toluenesuIfonyloxy-4-[4-( 1 ,2,4-triazol- 1 -yl)-2- 
chlorobenzoylj-lH-pyrazole (Compound 546) 

1 ,3-dimethyl-5-hydroxy-4-[4-(l ,2,4-triazol-l -yl)-2- 
chlorobenzpyI]-lH-pyrazole (Compound 1116) 

1 -methyl-5-ben2oyloxy-4-[4-(l ,2,4-tria2ol-l -yl)-2- 
trifluoromethylben2oyl]-lH-pyrazole (Compound 1117) 

1 -methyl-5-pivaloyloxy-4-[4-( 1 ,2,4-triazoU 1 -yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 1118) 

1 -methyl-S-benzenesulfony loxy-4- [4-( 1 ,2,4-triazol- 1 -y l)-2- 
trifluoromethylben2oyl]-lH-pyra2X)le (Compound 1119) 

1 -methyl-5-p-toluenesulfonyloxy-4-[4-(l ,2,4-triazol- 1 -yl)-2- 
trifluoromethylbenzoyl]-lH-pyra2ole (Compound 1 120) 

1 ,3-dimethyl-5-acetoxy-4-[2-chloro-4-( 1 ,2,4-tria2ol- 1 -yl)benzoyl] 
IH-pyrazole (Compound 1121) 

1 ,3-dimethyl-5-pivaIoyloxy-4-[2-chloro-4-( 1 ,2,4-triazol- 1 - 
yl)ben2oyl]-lH-pyrazole (Compound 1 122) 

1 ,3 -dimethyl-5-ben2enesulfonyloxy-4-[2-chloro-4-(l ,2,4-triazol- 1 
yl)benzoyl]-lH-pyrazole (Compound 1123) 

1 ,3-dimethyl-5-isopropylsulfonyloxy-4-[2-chIoro-4-( 1 ,2,4-triazol- 
l-yl)benzoyl]-lH-pyrazole(Compound 1 124) 

1 ,3-dimethyl-5-methoxy-4-[2-chloro-4-(l ,2,4-triazol- 1 - 
yl)benzoyl]-lH-pyrazole (Compound 1 125) 

l,3-dimethyl-5-phenacyloxy-4-[2-chloro-4-(l,2,4-triazol-l- 
yl)benzoyl]-lH-pyrazole (Compound 1 126) 

1 ,3-dimethyI-5-benzyIoxy-4-[2-chloro-4-(l ,2,4-triazoM - 
yl)benzoyl]-lH-pyrazole (Compound 1127) 

l,3-dimethyl-5-propargyloxy-4-[2-chloro-4-(l,2,4-triazol-l- 
yl)ben2oyl]-lH-pyrazole (Compound 1128) 

1 ,3-dimethyl-5-allyloxy-4-[2-chloro-4-( 1 ,2,4-triazol- 1 - 
yl)benzoyl]-lH-pyrazole (Compound 1129) 

l-methyl-5-acetoxy-4-[4-(l ,2,4-triazol-l -yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 1 130) 

l-methyl-5-benzyloxy-4-[4-(l ,2,4-triazol- 1 -yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 1 131) and 
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1 -methyl-5-allyloxy-4.[4-( 1 ,2,4-triazol- 1 -yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 1 132). 

The following compounds of fonnula (la) in which represents 
5 cyclopropyl and the group (XR3)2 is attached either to the 4-position of 

the phenyl ring (Table 1), or to the 2-position of the phenyl ring (Table 
2), or to the 3-position of the phenyl ring (Table 3) form part of the 
present invention. Note that in the Tables that follow, Me means methyl, 
Et means ethyl, Pr means propyl, cPr means cyclopropyl, Bu means 
10 butyl, and Ph means phenyl. Where subscripts do not appear in the 

Table it will be understood that in appropriate cases they are present 
(e.g. CF3 means CF3 etc.). Where a second XR^ group is present in the 

phenyl ring, its locant is shown in the Tables under the (XR3)2 column. 



TABLE 1 



Cpd 
No. 


R 


(R2)n 


(XR3)z 


1 


C02Et 


2-CF3 


1,2,4-triazol-l-yl 


2 


C02Et 


2-CF3 


3-SMe-l,2,4-triazol-l-yl 


4 


C02Et 


2-Cl 


1,2,4-triazol-l-yl 


5 


C02Et 


2-1 


1,2,4-triazol-l-yl 


6 


C02Et 


2-Me 


1,2,4-triazol-l-yI 


7 


C02Et 


2-CH2Ph 


1,2,4-triazol-l-yl 


8 


C02Et 


2.CF3 


imidazol-l-yl 


10 


C02Et 


2-Ci 


imidazol-l-yl 


11 


C02Et 


2-1 


imidazol-l-yl 


12 


C02Et 


2-CF3 


pyrazol-l-yl 


13 


C02Et 


2-Cl 


pyrazol-l-yl 


14 


H 


2-CF3 


1,2,4-triazol-l-yl 


19 


C02Et 


2-CF3 


3-SOMe-l,2,4-triazol-l-yl 


20 


C02Et 


2.CF3 


3-S02Me- 1 ,2,4-triazol- 1 -yl 


21 


C02Et 


2-SMe-3-SMe 


1,2,4-triazol-l-yl 


22 


C02Et 


2-SMe-3-SMe 


imidazol-l-yl 


23 


C02Et 


2-SMe-3-F 


1,2,4-triazol-l-yl 


24 


C02Et 


2-SMe 


1 ,2,4-triazol- 1 -yl-3-(l ,2,4-triazol- 1 -yl 


25 


C02Et 


2-SMe-3-Br 


1,2,4-triazol-l-yl 


26 


C02Et 


2-SMe 


1,2,4-triazol-l-yl 


27 


C02Et 


2-SMe 


imidazol-l-yl 


28 


C02Et 


2-Et-3-SMe 


1,2,4-triazol-l-yl 


29 


C02Et 


2-iBu 


1,2,4-triazol-l-yl 


30 


C02Et 


2-iBu 


imidazol-l-yl 
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CnA 
v>pQ 

Nn 


0 

fx 










9-^M*»-'^-n\yf*» 

Z-OlVlc-j-UlVlC 


1 ,z,4-uia2oi- 1 -yi 






Z70ivieo-oivic 


1 ,z,3-tnazoi-z-yj 






9 QKAa 1 T^r 

z-oJYie-j-ijr 


1 ,z,3-tnazoi-z-yl 






z-oivic"j*Dr 


1 ,z,3-tna20l- 1 -yl 


J J) 




z-oJVie 


1 jZji-tnazol-z-yl 


3D 




z~ o jvic- J -oMe 


J-Me- 1 ,z,4-tnazol- 1 -yl 


J / 




9 1 Hr 

z-ojvieo-i3r 


3 -Me- 1 ,z,4-tnazol- 1 -yl 


3o 




z-oivic-j -xjr 


D-Me- 1 ,^,4-tnazol- 1 -yl 






z-CrlZoMe 


l,z,4-tnazol-l-yl 


HU 


pr^o Pt 




tetrazol-l-yi 


1 


L/\JZ£«l 


z-oMe 


tetrazol-l-yl 


*tZ 




z-bt-3-iSMe 


tetrazol-l-yl 


Al 
*\d 


UUZiit 


z-ci-j-oMe 


1 ,2,3-triazoI-2-yl 


AA 


v^UZlil 


Z-bt-i-oMe 


1,2,3-tnazoI-l-yl 


A^ 


UUZct 


Z-IdU 


1,2,3-tnazol-l-yl 


Af^ 


CUZHt 


0 ox if A 

z-bMe 


3-Me- 1 ,2,4-triazol- 1 -yl 


Al 


CUZtit 


Z-ht-3-!SMe 


3-Me- 1 ,2,4-triazol- 1 -yl 


46 


v^UzJbt 


Z-lbU 


3-Me- 1 ,2,4-tnazol- 1 -yl 






z-CHzbMe 


1,2,4-triazol-l-yl 


c 1 


rl 


z-oMe 


1,2,4-triazol-l-yl 




n 


Z-Urlz^Me 


1,2,4-triazol-l-yl 


J J 


n 


Z-oMeo-r 


1,2,4-triazol-l-yl 




n 


z-iii-3-oiYie 


1,2,4-triazol-l-yl 




rl 


Z-lDU 


l,z,4-triazol-l-yl 


JO 


n 


z-Me 


l,z,4-tnazoi-l-yl 


J 1 


TT 

rl 


7 1 

Z-l 


1,2,4-tnazol-l-yl 


Jo 


n 


7 QI\yfo 1 Hi* 

z-oMe-j-ur 


l,z,4-tnazol-l-yl 


SO 


n 


7 PI 


l,z,4-tnazol-l-yl 


ou 


n 


7 Q\/fo ^ CK>fA 
Z-oMc-J-oMe 


1,2,4-triazol-l-yl 


U i 


Pn9Pt 


9-Mn9 

Z-IN KJZ 


1 ,2,4-triazol- 1 -yl 




pn9Pt 

V^Vj^ZXIVI 


z-ovyivie 


1 ,z,4-tnazol- 1 -yl 


U J 


pn9Pt 


9-Qn91U#» 

Z-oUZiVlC 


1 ,2,4-triazol- 1 -yl 




V^vyZXZfl 


9-pp9^n\>f*» 


1 ,z,4-tna20l- 1 -yl 




pn9Pt 


9-PP9^n9M*» 


1 ,2,4-triazoI- 1 -y 1 


66 


C02Et 


2-SMe-3-Cl 


1 9 4-trifl7n]-l -vl 


67 


C02Et 


2-SOMe-3-Cl 


1,2,4-triazol-l-yl 


68 


C02Et 


2-S02Me-3-Cl 


1,2,4-triazoM-yl 


69 


C02Et 


2-SOMe-3-OMe 


1,2,4-triazol-l-yl 


70 


C02Et 


2-S02Me.3-OMe 


1,2,4-triazol-l-yl 


71 


C02Et 


2-Br 


1,2,4-triazol-l-yl 


72 


C02Et 


2-OMe 


1,2,4-triazol-l-yl 
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No. 


R 


(R2)n 


(XR3)z 


73 


C02Et 


2-Me-3-SMe 


l,2,4-lriazol-l-yl 


74 


C02Et 


2-Me-3-SOMe 


1,2,4-triazol-l-yl 


75 


C02Et 


2-Me-3-S02Me 


1,2,4-triazol-l-yl 


76 


C02Et 


2-OMe-3-SMe 


l^,4-tria2ol-l-yi 


77 


C02Et 


2-OMe-3-SOMe 


1,2,4-triazol-l-yl 


78 


C02Et 


2-OMe-3-S02Me 


1,2,4-triazol-l-yl 


79 


C02Et 


2-NmeS02Me 


1,2,4-triazol-l-yl 


80 


C02Et 


2-NmeC02Me 


1,2,4-triazol-l-yl 


81 


C02Et 


2-CH2Ph 


1,2,4-triazol-l-yl 


82 


C02Et 


2-CH2[(2-MeS)Ph] 


1,2,4-triazol-l-yi 


83 


C02Et 


2-CH2[(2-MeSO)Ph] 


1,2,4-triazol-l-yl 


84 


C02Et 


2-CH2[(2-MeS02)Ph] 


1,2,4-triazol-l-yl 


85 


C02Et 


2-CH2N(Me)S02Me . 


1,2,4-triazol-l-yl 


86 


C02Et 


2-CH2N(Me)C02Me 


1,2,4-triazol-l-yl 


87 


C02Et 


2-CH2P(0)(OEt)2 


1,2,4-triazol-l-yl 


88 


C02Et 


- 


l,2,4-triazol-l-yI-2-(l,2,4-triazol-l-yl) 


89 


C02Et 


- 


1 ,2,4-triazol- 1 -y l-2-(imi(iazol- 1 -yl) 


90 


C02Et 


2-N02 


1,2,4-triazol-l-yl 


91 


H 


2-SOMe 


1,2,4-triazol-l-yl 


92 


H 


2-S02Me 


1,2,4-triazol-l-yl 


93 


H 


2-CH2SOMe 


1,2,4-triazol-l-yl 


94 


H 


2-CH2S02Me 


1,2,4-triazol-l-yl 


95 


H 


2-SMe-3.0Me 


1,2,4-triazol-l-yl 


96 


H 


2-SOMe-3-OMe 


1,2,4-triazol-l-yl 


97 


H 


2-S02Me-3-OMe 


1,2,4-triazol-l-yl 


98 


H 


2-OMe-3-SMe 


1,2,4-triazol-l-yl 


99 


H 


2-OMe-3-SOMe 


1,2,4-triazol-l-yl 


100 


H 


2-OMe-3-S02Me 


1,2,4-triazol-l-yl 


101 


H 


2.0Me 


1,2,4-triazol-l-yl 


102 


H 




1 ,2,4-triazol- 1 -yl-2-( 1 ,2,4-triazol- 1 -yl) 


103 


H 


- 


1 ,2,4-triazol- 1 -yl-2-(imidazol- 1 -yl) 


104 


H 


2-CF3 


imidazol-l-yl 


105 


H 


2-SMe 


imidazol-l-yl 


106 


H 


2-CH2SMe 


imidazol-l-yl 


107 


H 


2-SMe-3-F 


imidazol-l-yl 


108 


H 


2-Et-3-SMe 


imidazol-l-yl 


109 


H 


2-iBu 


imidazol-l-yl 


110 


H 


2-Me 


imidazol-l-yl 


111 


H 


2-1 


imidazol-l-yl 


112 


H 


2-SMe-3-Br 


imidazol-l-yl 


113 


H 


2-Cl 


imidazol-l-yl 
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No 


D 
IX 






114 


H 


z-oivic-j-oivic 


imiQEzoi- 1 -yi 


115 


C02Ft 




iniiaazoi- 1 -yi 


116 


CCYTPx 


2-^Mp-'^-F 
Zi"ijivic" J ••r 


iiniuazoi' 1 -yi 


117 

lit 




2-Ft-'^-^lV4A 


imiaazoi* i -yi 


1 18 


ro2Ft 


2-Mp 


imiaazoi- i -yi 


1 19 




^*"OiviC"j-Dr 


imiuazoi- 1 -yi 






o.cv4p 


imiaazoi- 1 -yi- j-( i ,z54-tnazol- 1 -yi) 


121 


H 
1 1 


2-PF'^ 
x-v-^r J 


imiGSzoi- 1 -y 1 


192 


u 

n 




imidazol-l-yl 


121 


u 
o 




imidazol-l-yl 


12d 


n 




imidazol-l-yl 


1 2S 




0 PPl 


tetrazol-l-yl 


1 0A 






tetrazol-l-yl 


107 




z-oMe-i-r 


tetrazol-l-yl 


1 09 




z-iJdu 


tetrazoH-yl 


1 00 




z-Me 


tetrazol-l-yl 


1 '^n 

1 JU 




0 T 
Z-l 


tetrazol-l-yl 


1 '^1 


POO Pi 


O Q\>fA 1 13«> 

z-oMe-j-or 


A^ — A^ - 1 \ 1 

tetrazol-l-yl 


1 "^O 


POOP* 


0 PI 


tetrazol-l-yl 


1 71 
1 


pnop* 

L'UZill 


z-oMe 


tetrazol- 1 -y l-3-( 1 ,2,4-tnazol- 1 -y 1) 


1 Id 


n 


0 PPl 

z-cr J 


tetrazol-l-yl 




11 


z-oivie 


tetrazol-l-yl 


1 JO 


u 
n 


0 PUOQlV/f^» 


tetrazol-l-yl 


ID I 


n 


0 \At> 
Z-lYlc 


tetrazol- 1 -yl 


1 '^R 




0 PP'^ 

z-v^r J 


benzimidazol- 1 -y 1 




POO Ft 


z-oivie 


benzimidazol- 1 -yl 


140 




O.PMOQMf 


benziinidazol- 1 -yl 


141 


POO Ft 


0 ^\Af> 1 P 
z-oivie-j-r 


benzimidazol- 1 -yl 


142 


POOPt 


0 Pt ^\A£% 


benzimidazol- 1 -yl 


14*^ 


p no Pt 


0 iPii 
Z-IDU 


benzimidazol- 1 -y 1 


144 


POO Ft 


z-ivic 


benzimidazol- 1 -yl 


145 




2-T 


Denzimiaazoi- 1 -yi 


146 


C02Ft 


2-<\M*»-'^-ftr 

^ " lj ivic" J "or 


Denzimiaazoi- 1 -yi 


147 


C02Ft 


2.P1 


Denzimiaazoi- 1 -yi 


148 


C02Et 


2-SMe-3-SMe 


benzimidazol- 1 -vl 


149 


C02Et 


2.SMe 


benzimidazol- 1 -yl-3-( 1 ,2,4-triazol-l -yl) 


150 


H 


2-CF3 


benzimidazol- 1-yl 


151 


H 


2-SMe 


benzimidazol- 1-yl 


152 


H 


2-CH2SMe 


benzimidazol- 1-yi 


153 


H 


2.Me 


benzimidazol-l-yl 


154 


C02Et 


2-CF3 


1,2,3-triazol-l.yl 
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R 


(R2)n 


(XR3)z 


155 


C02Et 


2-SMe 


1,2,3-triazol-l-yl 


156 


C02Et 


2:CH2SMe 


1,2,3-triazol-l-yl 


157 


C02Et 


2-SMe-3-F 


1^,3-triazol-l-yl 


158 


C02Et 


2-Me 


1,2,3-triazol-l-yl 


159 


C02Et 


2-1 


1,2,3-triazol-l-yI 


160 


C02Et 


2-Cl 


1,2,3-triazoI-l-yl 


161 


C02Et 


2-SMe-3-SMe 


1,2,3-triazol-l-yl 


162 


C02Et 


2-SMe 


l,2,3-triazol-l-yl-3-(l,2,4-tria2ol-l-yl) 


163 


H 


2-CF3 


1,2,3-triazol-l-yl 


164 


H 


2-SMe 


1,2,3-triazol-l-yl 


165 


H 


2-CH2SMe 


1,2,3-triazol-l-yl 


166 


H 


2-Me 


1,2,3-triazol-l-yl 


167 


C02Et 


2-CF3 


l,2,3-triazol-2-yl 


168 


C02Et 


2-CH2SMe 


l,2,3-triazol-2-yI 


169 


C02Et 


2-SMe-3-F 


l,2,3-triazol-2-yl 


170 


C02Et 


2-iBu 


l,2,3-triazol-2-yl 


171 


C02Et 


2-Me 


l,2,3-triazol-2-yl 


172 


C02Et 


2-1 


l,2,3-triazol-2-yl 


173 


C02Et 


2-Cl 


l,2,3-triazol-2-yl 


174 


C02Et 


2-SMe 


1 ,2,3-triazol-2-yl-3-(l ,2,4-triazol-l -yl) 


175 


H 


2-CF3 


l,2,3-triazol-2-yl 


176 


H 


2-SMe 


l,2,3-triazol-2-yl 


177 


H 


2-CH2SMe 


l,2,3-triazol-2-yl 


178 


H 


2-Me 


l,2,3-triazol-2-yl 


179 


C02Et 


2-CF3 


3-Methylpyrazol- 1 -yl 


180 


C02Et 


2-SMe 


3-Methylpyrazol-l -yl 


181 


C02Et 


2-CH2SMe 


3-Methylpyrazol- 1 -yl 


182 


C02Et 


2-Me 


3-Methylpyrazol- 1 -yl 


183 


C02Et 


2-CF3 


benzotriazol-l-yl 


184 


C02Et 


2-SMe 


benzotriazol-l-yl 


185 


C02Et 


2-CH2SMe 


benzotriazol-l-yl 


186 


C02Et 


2-Me 


benzotriazol-l-yl 


187 


C02Et 


2-CF3 


benzotriazol-2-yl 


188 


C02Et 


2-SMe 


benzotriazol-2-yl 


189 


C02Et 


2-CH2SMe 


benzotriazol-2-yl 


190 


C02Et 


2-Me 


benzotriazol-2-yl 


191 


C02Et 


2-CF3 


5-MeS-tetrazol-l-yl 


192 


C02Et 


2-SMe 


5-MeS-tetrazol-l-yl 


193 


C02Et 


2-CH2SMe 


5-MeS-tetrazol- 1 -yl 


194 


C02Et 


2-Me 


5-MeS-tetrazol-l-yl 


195 


C02Et 


2.CF3 


5-MeS-tetrazol-l-yl 
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No 


p 






1 yv 


ro2Ft 


Z*OlVlC 


D-Meo-ieirazoi" i -yi 


107 


rnoFt 


o.piJOQ\>r« 
Z'V^nzdivie 


D-Meo-teirazoi- 1 -yi 




rn9Ft 


9-M<» 
Z'lvie 


j-jvieo-ieirazoi- 1-yl 


1 yy 


rnoFt 


9-PF'^ 

Z-V-zf^ 


inaoi- 1 -yi 




Pn9Ft 


Z-oiVlc 


mooi-i-yj 


901 


cniVf 


0 PT40Q\/f*» 

z-\^riZoivie 


indol-l-yl 


909 


rn9Pt 

V^vJZXll 


z-ivie 


indol-l-yl 




rr^opt 


0 QXyla 

z-oMe 


pyrazol-l-yl 




POOT?* 
I^VJZaIi 




pyrazol-l-yl 


90^ 


PnOT7f 
L/wZJDl 


z-Me 


pyrazol-l-yl 




r*noPt 

t^dZCl 


z-i^r J 


z-NOz-imioazol- 1 -yl 


zu / 


PO0T7+ 

cuzrit 


0 PCI 


4-N02-imiaazol- 1 -y 1 


90C 


rriopt 
v^UZiii 


0 PPI 


O T^x * . . . * -1 - . . ... 1 t 1 

3-Et-iiniaazoI- 1 -yl 


ono 


oriOPf 
UUZiM 


O Pd 


4-C02Me-imiaazol- 1 -y 1 


01 n 

ZiU 


Pr^OT7+ 

V^UZm 


O PT71 


5-SMe-tetrazoM -yl 


01 1 


pnot:* 
CUziit 


O PU7 


indazol-l-yl 




TT 

ri 


O 1 CPUopTJ^^^ 
Z,j-oL.riZCrlzU- 


1,2,4-triazol-l-yl 


zlOQ 


POOPf 

v^UZxil 


0 1 CPUOPIJOP^ 


1 ,2,3,4-tetrazol-l-yl 






z, J -oCrlzCHzU- 


1,2,3-tnazol-l-yl 


431 


C02Et 




1 9 "^-triQ^ol- 1 -v1 

1 ,z, j-mdzoi- 1 -yi 


432 


C02Et 


2,3-SCH2CH20- 


benz- 1 ,2,3 -triazol- 1 -yl 


433 


C02Et 


2-SMe-3-OMe 


imidazol-l-yl 


434 


C02Et 


2-iBu 


5-Me-l,2,4-tria20l-l-yl 


435 


C02Et 


2-F 


1,2,4-triazol-l-yl 


436 


H 


2-F 


I,2,4-triazol-l-yl 


437 


H 


2-Br 


l,2,4.triazol-l-yl 



TABLE 2 



Cpd. 
No. 


R 


(R2)n 


(XR3)z 


15 


H 




1,2,4-triazol-l-yl 


16 


H 




pyrazol-l-yl 


17 


C02Et 




1,2,4-triazoH-yl 


18 


C02Et 


4-CF3 


1,2,4-triazol-l-yl 


212 


C02Et 


4-SMe 


1,2,4-triazol-l-yl 


213 


C02Et 


4-F 


1,2,4-triazol-l-yl 


214 


C02Et 


4-Cl 


1,2,4-triazol-l-yl 


215 


C02Et 


4-Br 


1,2,4-triazol-l-yl 


216 


C02Et 


4-1 


1,2,4-triazol-l-yl 


217 


C02Et 


4-Me 


1,2,4-triazol-l-yl 


218 


C02Et 


4-OMe 


1,2,4-triazol-l-yl 
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R 


(R2)n 


(XR3)z 


219 


C02Et 


4-SOMe 


1,2,4-triazol-l-yl 


220 


C02Et 


4-S02Me 


l^,4-tria2ol-l-yl 


221 


C02Et 


3-SMe 


1,2,4-triazol-l-yl 


222 


C02Et 


3-CF3 


1,2,4-triazoM-yl 


223 


C02Et 


3-SMe-4-F 


1,2,4-triazol-l-yl 


224 


C02Et 


3-F 


1,2,4-triazol-l-yl 


225 


C02Et 


3-Cl 


1,2,4-triazol-l-yl 


226 


C02Et 


3-Br 


l,2,4-tria2ol-l-yl 


227 


C02Et 


3-1 


1,2,4-triazol-l-yI 


228 


C02Et 


3-Me 


1,2,4-triazol-l-yl 


229 


C02Et 


3-OMe 


1,2,4-triazol-l-yl 


230 


C02Et 


3-SOMe 


1,2,4-triazol-l-yl 


231 


C02Et 


3-S02Me 


1,2,4-triazol-l-yl 


232 


C02Et 


3-SOMe-4^F 


1,2,4-triazol-l-yl 


233 


C02Et 


3-S02Me-4-F 


1,2,4-triazol-l-yl 


234 


C02Et 


3.SMe-4-OMe 


1,2,4-triazoH-yl 


235 


C02Et 


3-SOMe.4-OMe 


1,2,4-triazol-l-yl 


236 


C02Et 


3-S02Me-4-OMe 


1,2,4-triazoI-l-yl 


237 


C02Et 


3-SMe-4-SMe 


1,2,4-triazol-l-yl 


238 


C02Et 


3-S02Me-4-S02Me 


1,2,4-triazol-l-yl 


239 


C02Et 


3-Me-4-F 


1,2,4-triazol-l-yl 


240 


C02Et 


3-Me-4-SMe 


1,2,4-triazol-l-yl 


241 


C02Et 


3-CH2SOMe 


1,2,4-triazol-l-yl 


242 


C02Et 


3-CH2S02Me 


1,2,4-triazol-l-yl 


243 


C02Et 


3,4-C12 


1,2,4-triazoM-yl 


244 


C02Et 


3,4-F2 


1,2,4-triazol-l-yl 


245 


C02Et 


3-CH2S02Me 


1,2,4-triazol-l-yl 


246 


H 


4-CF3 


1,2,4-triazol-l-yl 


247 


H 


4-SMe 


1,2,4-triazoH-yl 


248 


H 


4-F 


1,2,4-triazoH-yl 


249 


H 


4-Cl 


1,2,4-triazol-l-yl 


250 


H 


4-Br 


1,2,4-triazol-l-yl 


251 


H 


4-1 


1,2,4-triazol-l-yl 


252 


H 


4-Me 


l,2,4-tria2ol-l-yl 


253 


H 


4-OMe 


1,2,4-triazol-l-yl 


254 


H 


4-SOMe 


1,2,4-triazol-l-yl 


255 


H 


4.S02Me 


1,2,4-triazol-l-yl 


256 


H 


3.SMe 


1,2,4-triazoH-yl 


257 


H 


3.CF3 


1,2,4-triazol-l-yl 


258 


H 


3-SMe-4.F 


1,2,4-triazoH-yl 
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R 
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259 


H 


3-F 


1 2 4-triazol-l -vl 


260 


H 


3-Cl 


1 2 4-triazol-l -vl 


261 


H 


3-Br 


1 2 4-tria7r>l- 1 -v] 


262 


H 


3-1 


1 2 4-tria7ol-l -vl 


263 


H 


3-Me 


1 2 4-tTia7nl-l -vl 


264 


H 


3-OMe 


1 2 4-tTia7'nl-l -vl 


265 


H 


3-SOMe 


1 2 4<»tTifl7n1«1 -vl 

^y^yT UICUiV/l 1— Yl 


266 


H 


3-S02Me 


1 2 4-tri{i7fil-l -vl 


267 


H 


3-SOMe-4-F 


1 2 4-trifl7nl-l -vl 


268 


H 


3-S02Me-4-F 


1 2 4-tria7ol- 1 -vl 


269 


H 


3-SMe-4-OMe 


1 0 4-tt'i5i'7ril- 1 -1/1 


270 


H 


3-SOMe-4-OMe 


1 / 4-tT*i G'y/^l- 1 —Arl 


271 


H 


3-S02Me-4-OMe 


1 ,4fc,t-iiia^ui- X -y 1 


272 


H 


3-SMe-4-SMe 


1 '7 4.— tf*J _ 1 Trl 

A ,Z.,*T-ulaZ01- 1 -yi 


273 


H 


3-S02Me-4-S02Me 


1 ,^j*T-iriazoi- 1 -yi 


274 


H 


3-Me-4-F 


1 ,^,H-inazoj- i -yi 


275 


H 


3-Me-4-SMe 


1 5^,*t-iriaztii- 1 -yi 


276 


H 


3-CH2SOMe 


I >^j*T-iiicL6ui- 1 -yi 


277 


H 


3-CH2S02Me 


1 5^ >*T- u lo^Aj 1 - 1 -y 1 


278 


H 


3,4-C12 


I jZ.j'T-UKLCrUl- 1 yi 


279 


H 


3,4-F2 


1 V 4— tTiQ^r^l- 1 

1 ,^,*T-inciz<ui- 1 y 1 


280 


H 


3-CH2S02Me 


1 9 4-triji7nl- 1 -vl 


281 


C02Et 


4-CF3 


nmHa7n1-l -vl 
iiiii.\jcL£Aji 1 y 1 


282 


C02Et 


4-SMe 


imiHa7r4l-l -vl 
iiiiivicuAji- 1 y 1 


283 


C02Et 


4-F 


iiiiiMcuuji- X — y 1 


284 


C02Et 


4-Cl 


imiHfl7nl«l -vl 

lllUKXCUAJl^ I — y 1 


285 


C02Et 


4-Br 


imiHn7nl-l -vl 


286 


H 


4-CF3 


^^n^f^^^7^1-l -vl 


287 


H 


4-SMe 


imiHfl7n1-l -vl 


288 


H 


4-F 


imidazol- 1 - vl 


289 


H 


4.C1 


imida7ol-l -vl 


290 


H 


4-Br 


imidaznl-l - vl 


291 


C02Et 


4-CF3 


tetrazol-l-vl 


292 


C02Et 


4-SMe 


tetrazol-l-yl 


293 


C02Et 


4-F 


tetrazol-l-yl 


294 


C02Et 


4-CI 


tetrazol-l-yl 


295 


C02Et 


4-Br 


tetrazol-l-yl 


296 


H 


4-CF3 


tetrazol-l-yl 


297 


H 


4.SMe 


tetrazol-l-yl 


298 


H 


4-F 


tetrazol-l-yl 
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Cpd. 
No. 


R 


(R2)n 


(XR3)z 


299 


H 


4-Cl 


tetrazol-l-yl 


300 


H 


4-Br 


tetrazol-l-yl 


301 


C02Et 


4-CF3 


benzimidazol- 1 -y 1 


302 


C02Et 


4-SMe 


benzimidazol- 1 -yl 


303 


C02Et 


4-F 


benzimidazol- 1-yl 


304 


C02Et 


4-Cl 


benzimidazol- 1-yl 


305 


C02Et 


4-Br 


benzimidazol- 1 -yl 


306 


H 


4-CF3 


benzimidazol- 1 -yl 


307 


H 


4-SMe 


benzimidazol- 1 -yl 


308 


H 


4-F 


benzimidazol- 1 -yl 


309 


H 


4-Cl 


benzimidazol- 1-yl 


310 


H 


4-Br 


benzimidazol- 1 -yl 


311 


C02Et 


4-CF3 


1,2,3-triazoH-yl 


312 


C02Et 


4-SMe 


1,2,3-triazol-l-yl 


313 


C02Et 


4-F 


1,2,3-triazol-l-yl 


314 


C02Et 


4-Cl 


1,2,3-triazol-l-yl 


315 


C02Et 


4-Br 


1,2,3-triazol-l-yl 


316 


H 


4-CF3 


1,2,3-triazol-l-yl 


317 


H 


4-SMe 


1,2,3-triazol-l-yl 


318 


H 


4-F 


1,2,3-triazol-l-yl 


319 


H 


4-Cl 


1,2,3-triazol-l-yl 


320 


H 


4-Br 


1,2,3-triazol-l-yl 


321 


C02Et 


4-CF3 


l,2,3-triazol-2-yl 


322 


C02Et 


4-SMe 


l,2,3-triazol-2-yl 


323 


C02Et 


4.F 


l,2,3-triazol-2-yl 


324 


C02Et 


4-Cl 


l,2,3-tria20l-2-yl 


325 


C02Et 


4-Br 


l,2,3-triazol-2-yl 


326 


H 


4-CF3 


l,2,3-triazol-2-yl 


327 


H 


4-SMe 


l,2,3-triazol-2-yl 


328 


H 


4-F 


l,2,3-triazol-2-yl 


329 


H 


4-Cl 


l,2,3-triazol-2-yl 


330 


H 


4-Br 


l,2,3-triazol-2-yl 



TABLE 3 



Cpd 
No. 


R 


(R2)D 


(XR3)z 


331 


H 




1,2,4-triazol-l-yl 


332 


C02Et 




1,2,4-triazol-l-yl 


333 


C02Et 


2-CF3 


1,2,4-triazol-l-yl 
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Cpd 
No. 


R 






334 


C02Et 


2-SMe 


1 9 4—trifl7nl- 1 -vl 


335 


C02Et 


2:F 


1 9 4— trifl7o1-l -vl 


336 


C02Et 


2-Cl 


1 9 4--tria7n]- 1 -vl 


337 


C02Et 


2-Br 


1 9 4— tn37r\l- 1 -vl 


338 


C02Et 


2-SOMe 


1 9 4- tri!)7nl- 1 »v1 


339 


C02Et 


2-S02Me 


1 9 4.f T*1SI7r\ 1— 1 — \/l 

1 j^j'T-uiOd^Ui- 1 -yi 


340 


C02Et 




1 9 4-tri517nl-1 -vU9-^l 9 4 trio-yrkl 1 \r\\ 


341 


C02Et 


2-SMe-4-CF3 


1 y 4Mtt*i£i7r\1. 1 

1 )Z,*t-u icLAJi- i "y I 


342 


C02Et 


2-SMe-4-F 


1 9 4— tn _ 1 

1 ,z-,*T-inazoi- 1 -yi 


343 


C02Et 


2-SMe-4-Rr 


1 ,Zj*T-inazoi- 1 -yi 


344 


C02Et 


2-SMe-4-Cl 


1 9 4.tri ei7rtt_ 1 

1 5z,*+-in<LcOi- i -yi 


345 


C02Et 


4.C1 


i ,z,t-uiazoi- 1 -yi-z-^ 1 jZj'f-iriazoi- 1 -yi ) 


346 


C02Et 




1 ,Z,H'-ulaZOi- i -yi 


347 


C02Et 




i ,z,^-iriaZui- i -yi 


348 


C02Et 




i ,z,H'-iriazoi- i -yi 


349 


H 




i ,z,**-iriazoi- 1 -y 1 


350 


H 


2-SMp 


i ,z,H-iriazoi- i -yi 


351 


H 




i ,z,H-inazoi- i -yi 


352 


H 




imiciazoi- i -yj 


353 


C02Et 




irniaazoi- 1 -yi 


354 


C02Et 




iiniQdzoi- i -yi 


355 


C02Et 


2-SMe 


• tY> 1/10 T/^ 1 1 1/1 

imiaozoi- i -yi 


356 


C02Et 


2-F 


lllllUaZUl- 1 -yi 


357 


C02Et 


2-Cl 


iiiiiuazui- i -y i 


358 


C02Et 




innuazui- 1 -yi 


359 


C02Et 


2-SOMe 


iiniuazoi- 1 -yi 


360 


C02Et 


2-S02Me 


1 m i H n Tr* 1 _ 1 _ V 1 
liliiviaZUl- 1 -yi 


361 


C02Et 




liiiiuazui- i -yj-z-\^ i ,z,*t-iriaZ0i- i -yi ) 


362 


C02Et 


2-SMe-4-CF3 


iTniHn7ol»l -vl 
iiiiiKxcLcAJi^ X - y 1 


363 


C02Et 


2-SMe-4-F 


imiHpjynl- 1 -vl 
iiinKxazAJi 1 yi 


364 


C02Et 


2-SMe-4-Br 


imiHfl7nl- 1 -»vl 
iiiii\icLc>v7i i -y 1 


365 


C02Et 


2-SMe-4-Cl 


imiHa7Al-l -vl 
iiiiiuciZiVi 1 — y 1 


366 


C02Et 


4-Cl 


UiiiUaZ.Ul- i -y l-Z-^ 1 ,Z,*T-LriaZOA- 1 -yi J 


367 


C02Et 


2-S02Me-4-S02Me 


imidazol-l-yl 


368 


C02Et 


2-SMe-4.SMe 


imidazol-l-yl 


369 


C02Et 


2-CH2SMe 


imidazol-l-yl 


370 


H 


2-CF3 


imidazol-l-yl 


371 


H 


2-SMe 


imidazol-l-yl 


372 


H 


2-S02Me 


imidazol-l-yl 


373 


H 




tetrazol-l-yl 
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Cpd 1 
No. 


El < 


:R2)n ( 


[XR3)z 


374 ( 


::o2Et ■ 


1 


tetrazol-l-yl 


375 ( 


C02Et : 


2-CF3 1 


tetrazol-l-yl 


376 ( 


302Et : 


2-SMe 1 


tetrazol-l-yl 


377 ( 


C02Et : 


2-F 


tetrazol-l-yl 


378 ( 


C02Et : 


2-Cl 


tetrazol-l-yl 


379 


C02Et 


2-Br 


tetrazol-l-yl 


380 


C02Et 


2-SOMe 


tetrazol-l-yl 


381 


C02Et 


2-S02Me 


tetrazol-l-yl 


382 


C02Et 




tetrazol- 1 -yl-2-( 1 ,2,4-triazol- 1 -yl) 


383 


C02Et 


2-SMe-4-CF3 


tetrazol-l-yl 


384 


C02Et 


2-SMe-4-F 


tetrazol-l-yl 


385 


C02Et 


2-SMe-4-Br 


tetrazol-l-yl 


386 


C02Et 


2-SMe-4-Cl 


tetrazol-l-yl 


387 


C02Et 


4-Cl 


tetrazol- 1 -yl-2-(l ,2.4-triazol- 1 -yl) 


388 


C02Et 


2-S02Me-4-S02Me 


tetrazol-l-yl 


389 


C02Et 


2-SMe-4-SMe 


tetrazol-l-yl 


390 


C02Et 


2-CH2SMe 


tetrazol-l-yl 


391 


H 


2.CF3 


tetrazol-l-yl 


392 


H 


2-SMe 


tetrazol-l-yl 


393 


H 


2-S02Me 


tetrazol-l-yl 


394 


H 


- 


1,2,3-triazol-l-yl 


395 


C02Et 


- 


1,2,3-triazol-l-yl 


396 


C02Et 


2-CF3 


1,2,3-triazol-l-yl 


397 


C02Et 


2-SMe 


1,2,3-triazol-l-yl 


398 


C02Et 


2-F 


1,2,3-triazol-l-yl 


399 


C02Et 


2-Cl 


1,2,3-triazol-l-yl 


400 


C02Et 


2-Br 


1,2,3-triazol-l-yl 


401 


C02Et 


2-SOMe 


1,2,3-triazol-l-yl 


402 


C02Et 


2-S02Me 


l,2,3-tria2ol-l-yl 


403 


C02Et 


- 


1 ,2,3-triazol-l -yl-2-(l ,2,4-triazol-l-yl) 


404 


C02Et 


2-SMe-4-CF3 


1,2,3-triazol-l-yl 


405 


C02Et 


2-SMe-4-F 


1,2,3-triazol-l-yl 


406 


C02Et 


2-SMe-4-Br 


1,2,3-triazol-l-yl 


407 


C02Et 


2-SMe-4-Cl 


1,2,3-triazoi-l-yl 


408 


C02Et 


4-Cl. .. . 


1 ,2,3-triazol- 1 -yl-2-( 1 ,2,4-triazol-l-yl) 


409 


C02Et 


2-S02Me-4-S02Me 


1,2,3-triazol-l-yl 


410 


C02Et 


2-SMe-4-SMe 


1,2,3-triazol-l-yl 


411 


C02Et 


2-CH2SMe 


1,2,3-triazoI-l-yl 


412 


H 


2-CF3 


1,2,3-triazol-l-yl 


413 


H 


2-SMe 


1,2,3-triazol-l-yl 
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Cpd 
No. 


R 


(R2)n 


(XR3)z 


414 


H 


2-S02Me 


1,2,3-triazol-l-yl 



The following compounds of formula (le) wherein n represents 0 
or 1 shown in Table 4 also form part of the invention. 




5 (le) 

TABLE 4 



Cpd.No. 


R 


(R2)n 


(XR3)z 


3 


C02Et 


H 


4-(l,2,4-triazol-l-yl) 


9 


C02Et 


H 


4-(imidazol-l-yl) 


415 


C02Et 


H 


2-(U,4-triazoM-yI) 


416 


C02Et 


H 


3-(l,2,4-triazol-l-yl) 


417 


H 


H 


4-(l,2,4-triazol-l-yl) 


418 


H 


H 


4-(imidazol-l-yl) 


419 


H 


H 


2-(l,2,4-triazol-l-yl) 


420 


H 


H 


3-(l,2,4-tria2ol-l-yl) 



The following compounds of formula (Ic) shown in Table 5 
10 wherein represents cyclopropyl also form part of the invention. 

TABLE 5 



Cpd.No. 


(R2)n 


(R3)x 


49 


2.CF3 


4-(l^,4-triazol-l-yl) 


421 


2-SMe 


4-(U,4-triazol-l-yl) 


422 


2-Cl 


4-(l,2,4-triazol-l-yl) 


423 


2-Me 


4-(l,2,4-triazol-l-yl) 


424 


4-CF3 


2-(l,2,4-triazol-l-yl) 


425 


4-SMe 


2-(l,2,4-tria2ol-l-yl) 


426 


4-01 


2-(l,2,4-triazol-l-yl) 


427 


4-Me 


2-(l,2,4-triazol-l-yl) 
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The following compounds of formula (Id) in which represents 
methyl, and the group (XR^)^ is attached either to the 4-position of the 

phenyl ring (Table 6), or to the 2-position of the phenyl ring (Table 7), 
or to the 3-position of the phenyl ring (Table 8), also form part of the 
5 present invention. 



TABLE 6 



Cpd 
No. 


Rb 


0 




(XR3)z 


501 


Me 


H 


2-CF3 


l,2,4-tria2ol-l-yl 


502 


Me 


CH2C0Ph 


2-CF3 


1,2,4-triazol-l-yl 


503 


Me 


Me 


2-CF3 


1,2,4-triazol-l-yl 


504 


Me 


Et 


2-CF3 


1,2,4-triazol-l-yl 


505 


Me 


iPr 


2-CF3 


1,2,4-triazoM-yl 


506 


Me 


CH2Ph 


2-CF3 


1,2,4-triazol-l-yl 


507 


Me 


CH2C02Me 


2-CF3 


l,2,4-tria2ol-l-yl 


508 


Me 


CH(C02Me)Me 


2-CF3 


1,2,4-triazol-l-yl 


509 


Me 


CH2CH=CH2 


2-CF3 


1,2,4-triazol-l-yl 


510 


Me 


prop-2-ynyl 


2-CF3 


1,2,4-triazol-l-yl 


511 


Me 


S02Ph 


2-CF3 


1,2,4-triazol-l-yl 


512 


Me 


COMe 


2-CF3 


1,2,4-triazol-l-yl 


513 


Me 


COPh 


2-CF3 


1,2,4-triazol-l-yl 


514 


Me 


COtBu 


2-CF3 


l,2,4-triazoi"l-yl 


515 


Me 


S02(4-Me Ph) 


2-CF3 


1,2,4-triazol-l-yI 


516 


Me 


S02iPr 


2-CF3 


1,2,4-triazol-l-yl 


517 


H 


H 


2-CF3 


1,2,4-triazol-l-yl 


518 


Me 


CH2CO(4-MePh) 


2-CF3 


1,2,4-triazol-l-yl 


519 


Me 


S02(4-Me Ph) 


2-CF3 


1,2,3-triazol-l-yl 


520 


Me 


S02(4-Me Ph) 


2-CH2SMe 


1,2,3-triazol-l-yl 


521 


Me 


S02(4-Me Ph) 


2-Cl 


1,2,3-triazol-l-yl 


522 


Me 


S02(4-Me Ph) 


2-Me 


1,2,3-triazol-l-yl 


523 


Me 


S02(4-Me Ph) 


2-SMe 


1,2,3-triazol-l-yl 


524 


Me 


S02(4-MePh) 


2-SMe-3-Br 


1,2,3-triazol-l-yl 


525 


Me 


S02(4-Me Ph) 


2-SMe-3-F 


1,2,3-triazol-l-yl 


526 


Me 


S02(4-MePh) 


2-SMe-3-SMe 


1,2,3-triazol-l-yl 


527 


Me 


S02(4-Me Ph) 


2-CF3 


l,2,3-triazol-2-yl 


528 


Me 


S02(4-MePh) 


2-CH2SMe 


1 ,2,3-triazol-2-yl 


529 


Me 


S02(4-Me Ph) 


2-Cl 


l,2,3-triazol-2-yl 


530 


Me 


S02(4-MePh) 


2-Me 


l,2,3-triazol-2-yl 


531 


Me 


S02(4-Me Ph) 


2-SMe 


l,2,3-triazol-2-yl 


532 


Me 


S02(4-Me Ph) 


2-SMe-3-Br 


l,2,3-triazol-2-yl 
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Cpd 
No. 


Rb 


o 






533 


Me 


S02f4-Me 


2-SMe-3-F 


1 9 "^-tn 51 "7/^1-9—1/1 
1 5^5^ Liiazui-z-yi 


534 


Me 


S02C4-Me Ph^i 


^ kjivxv— Oiviv 


1 ,z,o-inazui-z-yi 


535 


Me 


S02M-Me ?h) 


2-Br 


1 ,z,t-n lozui- 1 -y 1 


536 


Me 


S02f4-Me Phi 


2-CH2rr9-MeS1Ph1 

^ X-^l X^|^y^~lVlCO/I^ 111 


1 ,z,*T-inazoj- 1 -yi 


537 


Me 


S02f4-Me PW) 


2.rH9rP-MeSniPhl 
it- wx i^|^^^~ivicow/Jriij 


1 ,z,*T-inazoi- 1 -yi 


538 


Me 


S02f4-Me Ph> 


2-.CH9rr9-MeS091Phl 


1 9 4— tl*1 Q7/^l _ 1 — 1/1 

1 5Z,*+-Lri<izoi- 1 -yi 


539 


Me 


S02('4-Me Phi 


2-CH9N('Meirn9Me 

A« \_/X ^iVlCz/V^Vx^lVlC 


1 9 4— tTlfil7/\l— 1 — 1/1 

1 3Z,*t-iriazoi- 1 -yi 


540 


Me 


S02('4-Me Phi 


9-rH9NfMp1Sn9Mp 

^ V^l X^l>l^lVXW/l3v/^iVlC 


1 ,Z5*T-Lriazoj- 1 -yi 


541 


Me 


S02C4.Me Ph1 


9-rH9Pli 


1 5Z,*t-uiazoi- 1 -yi 


542 


Me 


S02M-Me Ph1 


9-rH9SMp 

^'V^Xl^OiVlC 


1 jZjH-inazoi- 1 -yi 


543 


Me 


CH2COr4-Me Ph1 




1 jZjH-inazoj- 1 -yi 


544 


Me 


SQOM.Me Ph1 




1 jZj'f-inazoi- 1 -yi 


545 


Et 


i->W^^*t~lVlC 1 i*J 




1 ,2,4-triazol- 1 -yl 


546 


Me 






1 ,2,4-triazol- 1 -yl 


547 


Me 




9-Mp 


1 ,2,4-triazol- 1 -yl 


548 


Me 


0>^^^*t"lVlC X iij 


Z-mc-j-olVie 


1 ,2,4-triazol- 1 -yl 


549 


Me 






1 ,2,4-triazol - 1 -yl 


550 


Me 




z-ivic- J -o ivie 


1 ,2,4-triazol - 1 -yl 


551 


Me 


OW^^*T-lVlC -l 11_/ 


z - IN ivi e ivie 


1 ,2,4-triazol- 1 -yl 


552 
,j J 


Me 




z-iN ivico wZivie 


1 ,2,4-tria25ol-l -yl 


553 

J ■J u 


Me 


S09r4-Mp Ph^ 


9-nMp 


1 ,2,4-triazol - 1 -y 1 


554 


Me 


Sn9/'4-Mp Ph^ 


9 nK>f^* QK/f*> 
Z- ^JlVXc- J - o IVl c 


1 ,2,4-triazol - 1 -y 1 


555 


Me 




z-\^ivie-j-o\JZivic 


1 ,2,4-triazol- 1 -yl 


556 


Me 


S02r4-Me Ph1 


9-nMp.7-^nMp 


1 jZjH-inazoi- 1 -yi 


557 


Me 


S02r4-Me Ph1 

OWZ.^"T IVlv X 11/ 


Z-OlVlC 


1 ,z,*f-inazoi- 1 -yi 


558 


Me 


S02r4-Me Phi 




1 ,z,H-inazoi- 1 -yi 


559 


Me 


S02C4-Me Ph1 

k-'V^*i'^~ iVXV X 11/ 




1 ,z,*t-inazoi- 1 -yi 


560 


Me 


S02C4-Me Phi 


9-SMp-'^-F 


1 ,z,*t-inazoi- 1 -yi 


561 


Me 


S02f4-Me Phi 

kJ^^^y^ IVXV X 11/ 


9-SMp.'^.nMp 


I ,z,H-Lriazoi- 1 -yi 


562 


Me 


S02f4-Me Phi 


2-SMe-3-SMe 


1 9 4— ci*7r» 1 1 1/1 

I ,z,*t-uicizui- 1 -y 1 


563 


Me 


S02f4-Me Phi 

i-JVy4C.^^ IVXW X 11/ 


9-909MP 


1 ,z,*f-iriazoi- 1 -yi 


564 


Me 


S02f4-Me Phi 

WV^^^" iVXWr X 11/ 


2-S09Me-'i-.ri 


1 9 A-tnsi7rkl.1 _i/l 

1 ,Zj*T-inazoi* i -y 1 


565 


Me 


S02(4-Me Ph) 


2-S02Me-3-OMe 


1 9 4»trij)7rkl«1 -vl 
X 9^9*T— u ia£>\ji* 1 " y 1 


566 


Me 


S02(4-Me Ph) 


2-SOMe 


1 9 4-t'ns)7r^l — 1 -\/l 

1 LllOZi^Ji— 1 Yl 


567 


Me 


S02(4-Me Ph) 


2-SOMe-3-Cl 


1 ,2,4-triazol- 1 -yl 


568 


Me 


S02(4-Me Ph) 


2-SOMe-3-OMe 


1,2,4-triazol-l-yl 


569 


Me 


S02(4-MePh) 


2-N02 


1,2,4-triazol-l-yl 


570 


Me 


S02(4-MePh) 


2-CF3 


imidazol-l-yl 


571 


Me 


S02(4-Me Ph) 


2-CH2SMe 


imidazol-l-yl 


572 


Me 


S02(4-Me Ph) 


2-Cl 


imidazol-l-yl 


573 


Me 


S02(4-Me Ph) 


2-Me 


imidazol-l-yl 
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Cpd 
No. 


Rb 


Q 


(R2)n 


(XR3)z 


574 


Me 


S02(4-Me Ph) 


2-SMe 


imidazol-l-yl 


575 


Me 


S02(4-Me Ph) 


2-SMe-3-Br 


imidazol-l-yl 


576 


Me 


S02(4-MePh) 


2-SMe-3-F 


imidazol-l-yi 


577 


Me 


S02(4-MePh) 


2-SMe-3-SMe 


imidazol-l-yl 


578 


Me 


S02(4-MePh) 


2-CF3 


pyrazol-l-yl 


579 


Me 


S02(4-Me Ph) 


2-CH2SMe 


pyrazol-l-yl 


580 


Me 


S02(4-Me Ph) 


2-Cl 


pyrazol-l-yl 


581 


Me 


S02(4-Me Ph) 


2-Me 


pyrazoI-l-yl 


582 


Me 


S02(4-Me Ph) 


2-SMe 


pyrazol-l-yl 


583 


Me 


S02(4-Me Ph) 


2-CF3 


tetrazol-l-yl 


584 


Me 


S02(4-Me Ph) 


2-SMe 


tetrazoM-yl 


585 


Me 


S02(4-Me Ph) 


2-SMe-3-SMe 


tetrazol-l-yl 


586 


Me 


CH2CO(4-Me Ph) 


2-CF3 


1,2,3-triazoM-yl 


587 


Me 


CH2CO(4-Me Ph) 


2-CH2SMe 


1,2,3-triazol-l-yl 


588 


Me 


CH2CO(4-Me Ph) 


2-Cl 


1,2,3-triazol-l-yl 


589 


Me 


CH2CO(4-MePh) 


2-Me 


1,2,3-triazol-l-yl 


590 


Me 


CH2CO(4-Me Ph) 


2-SMe 


1,2,3-triazol-l-yl 


591 


Me 


CH2CO(4-Me Ph) 


2-SMe-3-Br 


1,2,3-triazol-l-yl 


592 


Me 


CH2CO(4-Me Ph) 


2-SMe-3-F 


1,2,3-triazol-l-yl 


593 


Me 


CH2CO(4-Me Ph) 


2-SMe-3-SMe 


1,2,3-triazol-l-yl 


594 


Me 


CH2CO(4.MePh) 


2-CF3 


l,2,3-triazol-2-yl 


595 


Me 


CH2CO(4-Me Ph) 


2-CH2SMe 


l,2,3-triazol-2-yl 


596 


Me 


CH2CO(4-Me Ph) 


2-Cl 


l,2,3-triazol-2-yl 


597 


Me 


CH2CO(4-MePh) 


2-Me 


l,2,3-triazol-2-yl 


598 


Me 


CH2CO(4-MePh) 


2-SMe 


l,2,3-tria2ol-2-yl 


599 


Me 


CH2CO(4-Me Ph) 


2-SMe-3-Br 


l,2,3-triazol-2-yl 


600 


Me 


CH2CO(4-Me Ph) 


2-SMe-3-F 


l,2,3-triazol-2-y] 


601 


Me 


CH2CO(4-Me Ph) 


2-SMe-3-SMe 


l,2,3-triazol-2-yl 


602 


Me 


CH2CO(4-Me Ph) 


2-Br 


1,2,4-triazoH-yl 


603 


Et 


S02(4-Me Ph) 


2-CF3 


1,2,4-triazol-l-yl 


604 


Me 


CH2CO(4-Me Ph) 


2-CH2[(2-MeS)Ph] 


1,2,4-triazol-l-yl 


605 


Me 


CH2CO(4-Me Ph) 


2-CH2[(2-MeSO)Ph] 


1,2,4-triazol-l-yl 


606 


Me 


CH2CO(4-MePh) 


2-CH2[(2-MeS02)Ph] 


1,2,4-triazol-l-yl 


607 


Me 


CH2CO(4-Me Ph) 


2-CH2N(Me)C02Me 


1,2,4-triazoM-yl 


608 


Me 


CH2CO(4-Me Ph) 


2-CH2N(Me)S02Me 


1,2,4-triazol-l-yl 


609 


Me 


CH2CO(4-Me Ph) 


2-CH2Ph 


1,2,4-triazol-l-yl 


610 


Me 


CH2(4-Me Ph) 


2-CH2SMe 


1,2,4-triazol-l-yl 


611 


Et 


S02(4-MePh) 


2-CH2SMe 


1,2,4-triazol-l-yl 


612 


Me 


CH2CO(4-Me Ph) 


2-CH2S02Me 


1,2,4-triazol-l-yl 


613 


Et 


CH2CO(4-Me Ph) 


2-CH2SOMe 


1,2,4-triazol-l-yl 


614 


Me 


CH2CO(4-Me Ph) 


2-Cl 


1,2,4-triazol-l-yl 
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Nn 


xvu 


n 


(KZ)n 


(XR3)z 


U 1 ^ 


iViC 


\.^nz\^wv^H-rvie rn) 


9 \Aa 

z-Me 


l,z,4-triazol-l-yI 


1/ i u 




v^nz\wvw^^*t-ivie rii) 


Z-Me- J -o Me 


1 ,z,4-tnazol- 1 -yl 


617 


Mp 


v^nzv^w^H- JVlc ill) 


Z-Me-j-oLrZMe 


1 ,z,4-tna20l- 1 -yl 


^1 S 
Oi o 


IViC 


PT49Pn^4 \Aa DU\ 

i^rizv^\j^*f-jvie ruj 


z-Me-3-oUMe 


l,z,4-tnazol-l-yl 


0 1 7 


iVlC 


PT49Pn/'4 \yfo PK\ 
^^nzv^w^*f-jvie rjjy 


Z-iN MeUUZMe 


l,z,4-tna2ol-l-yI 




iVlC 


PT-I9 00/^4 X/To 

i^rizL^v-H*f-iVie rn^ 


Z-iMMeoUzMe 


l,2,4-tria2ol-l-yl 


691 


Mp 


PR9PO/'4 K>r<» p^l^ 


z-UMe 


l,z,4-tnazol-l-yl 


699 


IVlc 


PT-I9PO/'4 \>f*fc DU\ 


z-UMe-J-bMe 


l,z,4-tnazol-l-yl 


69 


IVlC 


PT-r9Prk/'4 Xyfo Dk\ 


z-UMe-i -bUzMe 


^ ^ A 4. * 11 1 

l,z,4-tnazol-l-yl 


69A 


iViC 


PM9PO/4 \>r<» PV»\ 


Z-UMe-3 -oUMe 


l,z,4-tna2ol-l-yl 


69^ 


lYlC 


PT-i9pr^/4 \Aa pu^ 


z-bMe 


1,2,4-tnazol-l-yl 


/;9A 


JVlc 


UllZCU(4-Me rh) 


2-SMe-3-Br 


1,2,4-triazoH-yl 


A97 


jvie 


i^rlZLxU(4-Me ril) 


z-SMe-3-Cl 


1,2,4-triazol-l-yl 


OZo 


TV/fa 

JVlc 


L>rlzcu(4-Me rn) 


z-bMe-3-r 


1,2,4-triazol-l-yI 




IVlc 


^^rizi^ij(4-jvie rn) 


z-bMe-3-OMe 


l,2,4-tria2ol-l-yl 






L.riZUU(4-Me rnj 


z-SMe-3-SMe 


l,2,4-tria2ol-l-yl 


1 

0 J 1 


Me 


C>rlZUU(4-Me rn) 


2-S02Me 


1,2,4-triazol-l-yl 




JVlc 


L>rizuu(4-JVie rn) 


z-bOzMe-3-Cl 


1,2,4-triazol-l-yi 


^'X'X 
Ojj 


IVlc 


CriZULH4-Me rn) 


z-b02Me-3-OMe 


l,2,4-tria2ol-l-yl 




ivie 


UrlZUU(4-Me rh) 


z-SOMe 


1,2,4-triazol-l-yl 


O^J 


ivie 


L>r1Zv-^U^4-JVie rn) 


Z-SOMe-3-Cl 


l,2,4-tna2ol-l-yl 


OjO 


IVic 


L>rlZL/iJ^4-Me rn) 


z-oUMe-3-OMe 


l,z,4-tnazol-l-yl 


O J / 


IVlc 


CrlZv^U^4-Me rn) 


Z-NUz 


1'^>Ia* 11 1 

l,2,4-tna2ol-l-yl 


6'^R 


IVlc 


UrlZL^U(4-Me rn) 


Z-Cr3 


'J 11 1 
imidazol-l-yl 




Mp 


P149PO/'4 \>f» DK^ 


Z-CrlzoMe 


imidazol- 1 -yl 


640 


iVlc 


P149POM \Aa PU^ 

i^rizv^w(^4-ivie rn) 


z-Ll 


imidazol-l-yl 


641 


IVlc 


Pt49PA/4 \Aa J>\%\ 

i^nzv^ ^j^4-ivie rn) 


Z-Me 


imidazol-l-yl 


649 


Mp 
ivic 


PT49PO/'4 A/f<» PK\ 

\^rizi-.v/(^4-ivie rn) 


z-oMe 


imidazol-l-yl 


64 


IVlc 


^nzv^ u^^'+-ivic rn) 


z-oMe-i-br 


imidazol-l-yl 


^44 


iVlc 


PT-I9Pr\/'4 \/fo PV»\ 

crizL/U(4-jvie rn) 


o oxx^ -5 tr 

z-bMe-3-r 


imidazol-l-yl 


64 S 


ivic 


Pt49Pn^4 \/fi» PV^\ 

v-^nz\-/ v-/^4-ivic rn) 


z-oMe-i-oMe 


imidazol-l-yl 


646 


iVlC 


PH9Pn^'4-Mp Ph\ 
v^nz\^v-i^*t-ivic rn) 


9 PT71 


pyrazol-l-yl 


647 


Mp 


PW9Pnr4 iv>fp PVl^ 
\-.nzv^w^^4-ivie rn) 


z-i^rlzoMe 


pyrazol-l-yl 


64R 


Vfp 


P]49Pn^4-Mp Ph^ 
\^jnizv-^\^^*t-ivic rn) 


9 PI 


pyrazol-l-yl 


649 


Me 


CH2CO(4-Me Ph) 


2-Me 


Dvra7o]-l -vl 


650 


Me 


CH2CO(4-Me Ph) 


2-SMe 


pyrazol-l-yl 


651 


Me 


CH2CO(4-Me Ph) 


2-CF3 


tetrazol-l-yl 


652 


Me 


CH2CO(4-Me Ph) 


2-SMe 


tetrazol-l-yl 


653 


Me 


CH2CO(4-Me Ph) 


2-SMe-3-SMe 


tetrazol-l-yl 


654 


Me 


CH2(4-Me Ph) 


2-CF3 


1,2,3-triazol-l-yl 


655 


Me 


CH2(4.Me Ph) 


2-CH2SMe 


1,2,3-triazol-l-yl 
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Cpd 
No. 


Rb 


Q 


(R2)n 


(XR3)z 


656 


Me 


CH2(4-Me Ph) 


2-Cl 


1,2,3-triazol-l-yl 


657 


Me 


CH2(4-Me Ph) 


2-Me 


1,2,3-triazol-l-yl 


658 


Me 


CH2(4-MePh) 


2-SMe 


1,2,3-triazol-l-yl 


659 


Me 


CH2(4-MePh) 


2-SMe-3-Br 


1,2,3-triazol-l-yl 


660 


Me 


CH2(4-Me Ph) 


2-SMe-3-F 


1,2,3-triazol-l-yl 


661 


Me 


CH2(4-Me Ph) 


2-SMe-3-SMe 


1,2,3-triazol-l-yl 


662 


Me 


CH2(4-Me Ph) 


2-CF3 


l,2,3-triazol-2-yl 


663 


Me 


CH2(4-Me Ph) 


2-CH2SMe 


l,2,3-triazol-2-yl 


664 


Me 


CH2(4-Me Ph) 


2-Cl 


l,2,3-triazol-2-yl 


665 


Me 


CH2(4.Me Ph) 


2-Me 


l,2,3-triazol-2-yl 


666 


Me 


CH2(4-Me Ph) 


2-SMe 


l,2,3-triazol-2-yl 


667 


Me 


CH2(4-MePh) 


2-SMe-3-Br 


l,2,3-triazoI-2-yl 


668 


Me 


CH2(4-Me Ph) 


2-SMe-3-F 


l,2,3-triazol-2-yl 


669 


Me 


CH2(4-Me Ph) 


2-SMe-3-SMe 


l,2,3-triazol-2-yl 


670 


Me 


CH2(4-Me Ph) 


2-Br 


1,2,4-triazol-l-yl 


671 


Me 


CH2(4-MePh) 


2-CH2[(2-MeS)Ph] 


1,2,4-triazol-l-yl 


672 


Me 


CH2(4.MePh) 


2-CH2[(2-MeSO)Ph] 


1,2,4-triazoH-yl 


673 


Me 


CH2(4-MePh) 


2-CH2[(2-MeS02)Ph] 


1,2,4-triazol-l-yl 


674 


Me 


CH2(4-Me Ph) 


2-CH2N(Me)C02Me 


1,2,4-triazol-l-yl 


675 


Me 


CH2(4-MePh) 


2-CH2N(Me)S02Me 


1,2,4-triazol-l-yl 


676 


Me 


CH2(4-MePh) 


2.CH2Ph 


1,2,4-triazol-l-yl 


677 


Et 


CH2CO(4-Me Ph) 


2-CH2SMe 


1,2,4-triazoI-l-yl 


678 


Et 


CH2(4-Me Ph) 


2-CH2SMe 


1,2,4-triazol-l-yl 


679 


Me 


CH2(4-Me Ph) 


2-CH2S02Me 


1,2,4-triazoI-l-yl 


680 


Et 


CH2(4-Me Ph) 


2-CH2SOMe 


1,2,4-triazol-l-yl 


681 


Me 


CH2(4-Me Ph) 


2-Cl 


1,2,4-triazoI-l-yl 


682 


Me 


CH2(4-Me Ph) 


2-Me 


1,2,4-triazoI-l-yl 


683 


Me 


CH2(4-Me Ph) 


2-Me-3-SMe 


1,2,4-triazol-l-yl 


684 


Me 


CH2(4-MePh) 


2-Me-3-S02Me 


1,2,4-triazol-l-yl 


685 


Me 


CH2(4.MePh) 


2-Me-3-SOMe 


1,2,4-triazol-l-yl 


686 


Me 


CH2(4-Me Ph) 


2-NMeC02Me 


1,2,4-triazol-l-yl 


687 


Me 


CH2(4-MePh) 


2-NMeS02Me 


1,2,4-triazol-l-yl 


688 


Me 


CH2(4-MePh) 


2-OMe 


1,2,4-triazol-l-yl 


689 


Me 


CH2(4-Me Ph) 


2-OMe-3-SMe 


1,2,4-triazol-l-yl 


690 


Me 


CH2(4-Me Ph) 


2-OMe-3-S02Me 


1,2,4-triazol-l-yl 


691 


Me 


CH2(4-Me Ph) 


2-OMe-3-SOMe 


1,2,4-triazol-l-yl 


692 


Me 


CH2(4-Me Ph) 


2-SMe 


1,2,4-triazol-l-yl 


693 


Me 


CH2(4-Me Ph) 


2-SMe-3-Br 


1,2,4-triazol-l-yl 


694 


Me 


CH2(4-Me Ph) 


2-SMe-3-Cl 


1,2,4-triazol-l-yl 


695 


Me 


CH2(4-Me Ph) 


2-SMe-3-F 


1,2,4-triazol-l-yl 


696 


Me 


CH2(4-Me Ph) 


2-SMe-3-OMe 


1,2,4-triazol-l-yl 
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Rb 


o 






697 


Me 


CH2(4-Me Ph) 


2-SMe-3-SMe 


1 9 4«tria7nl->l -vl 

X ^AijT LXXClAiV/X X jrl 


698 


Me 


CH2f4-Me Ph^ 


2-S02Me 


1 9 ^-lTifl7nl*1 -vl 

I y4» jT- U ICLCiUl- X - jr 1 


699 


Me 


CH2C4-Me PW 


2-S02Me-3-Cl 


1 9 ^*tri97n1»1 -vl 


700 


Me 


CH2f4-Me Ph"* 


2-S02Me-3-OMe 


1 jA-jT^ tiicLcui-i-yi 


701 


Me 


CH2f4-Me Ph^ 


2-SOMe 


1 9 ^-tri a7a1-. 1 .vl 


702 


Me 


CH2f4-Me Ph> 




1 j*T-lx IcLcOi- 1 -yi 


703 


Me 


CH2f4-Me Ph^ 


2-SOMe-3-OMe 

^ U\^iVXV J V_/lVXt' 


1 )^j*t"iiictciUi-i-yi 


704 


Me 


CH2f4-Me Ph) 


2-N02 


1 9 ^•i"rm7i^l-l — vl 
1 jXj*T*Li icLCiUi- 1 yi 


705 


Me 


CH2r4-Me Ph) 


Z» WX J 


lllllUa^Ui- 1 -y 1 


706 


Me 


CH2r4-Me Ph) 


2-rH2^Me 


IflliUaZUl-l -yi 


707 


Me 


CH2C4-Me Ph) 

A^l I XTX W X Al J 


2-CI 


iuiiu£izAJi~ 1 y 1 


708 


Me 


CH2C4-Me Ph) 




lllllvlaZOi* X -yi 


709 


Me 


CH2f4-Me Ph) 


2.-01V1C 


imiciazoi- 1 -y 1 


710 


Me 


CH2r4-Me Ph) 


^-OlVXC-j-Di 


iiniuazoi- 1 -y 1 


711 


Me 


CH2r4-Me Ph) 


^-oivic-j-r 


iiniuazoi- 1 -y 1 


712 


Me 


CH2f4.Me Ph) 


^-01V1C-J"01V1C 


iiniuazui- 1 -y I 


713 


Me 

1VJ.V 


rH2M-Me Ph) 




pyiazoi- 1 -yi 


714 


Me 


CH2r4.Me Ph) 


9-rH9<\Mp 


pyrazoi- 1 -yi 


715 


Me 


CH2r4-Me Ph) 


9-ri 

Z,-v^l 


pyrazoi- 1 -yi 


716 


Me 


CH2r4-Me Ph) 


9-Mp 
^ ivic 


py rdzoi- 1 -yi 


717 


Me 


CH2r4-Me Ph) 

X-^^T XVlV A Xly 




pyrazoi- 1 -yi 


718 


Me 


rWM-Mp Ph) 

\-^AX^^*t"lVlC A XL) 




leirazoi- 1 -yi 


719 


Me 


CH2r4-Me Ph) 


9-^Mp 


leirazoi- 1 -yi 


720 


Me 


CH2C4-Me Ph) 

V^X X^y~ XvXw X llj 


9.SMp-'^-^Mp 


icirazox' 1 -yi 


721 


Me 


S02r4-Me Ph) 


2-CFl 


j-ivic- 1 ,z,*T-inazoi- 1 -yi 


722 


Me 


CH2COr4-Me Ph) 

wXXA»V«'V<'y~ XVX^ X XXy 




j-ivic-1 ,z,*T-iriazoi- 1 -yi 


723 


Me 


CH2C4-Me Ph) 

\m^X AA»\ ~ XVXw XXXI 


^ V>X ^ 


j-ivic- 1 j^,*t-u lozoi- 1 -y 1 


724 


Me 


S02f4-Me Ph) 

iJV^^l ■ AT AW X XX 1 


2-CF3 


v.»xx^\^i 5^j*T-u lozui- 1 -yi ) 


725 


Me 


CH2COr4-Me Ph) 

X^X X^V^ XVXb X XXJ 


2-CF3 


\^x\z\ i ,^,*t-iridzoi- 1 -yi ) 


1114 


Me 


CH2COr4-Me Ph) 

V^XX^V^V-*^^ XVXw A XX J 


9.ri-3.Me 


1 j^,*T-ulaZ,Ul"" 1 -y 1 


1115 


Me 


S02r4-Me Ph) 


2-Cl-3-Me 

^ Vm/I •/ XVXw 


1 9 4-triJi7nl-l -vl 

X ^Zm^ lX Xrtr AJX 1 y 1 


1116 


Me 


H 


2-Cl 


1 9 4»tT*ia7rk1.1 .x/l 
1 9^9^ U IdZtUl A y 1 


1117 


H 


COPh 


2-CF3 

X> wX ^ 


1 9 4*lTisi7r\1.1 

1 9^j*r-Ulad^Jl* 1 — yi 


1118 


H 


COtBu 


2-CF3 

Z» V^X ^ 


1 9 4..tl*1 Q7r\1_ 1 

1 ,^j*t-u lozui- 1 -y 1 


1119 


H 


S02Ph 


2-CF3 


l,2,4-tria2ol-l-yl 


1120 


H 


S02(4-Me Ph) 


2-CF3 


1,2,4-triazoM-yl 


1121 


Me 


COMe 


2-Cl 


1,2,4-triazol-l-yl 


1122 


Me 


COtBu 


2-Cl 


1,2,4-triazoH-yl 


1123 


Me 


S02Ph 


2-Cl 


1,2,4-triazol-l-yl 


1124 


Me 


S02iPr 


2-Cl 


1,2,4-triazol-l-yl 


1125 


Me 


Me 


2-Cl 


1,2,4-triazol-l-yl 
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Rb 


Q 


(R2)n 


(XR3)z 


1126 


Me 


CH2C0Ph 


2-Cl 


1,2,4-triazol-l-yl 


1127 


Me 


CH2Ph 


2-Cl 


1,2,4-triazol-l-yl 


1128 


Me 


prop-2-ynyl 


2-Cl 


1,2,4-triazol-l-yl 


1129 


Me 


CH2CH=CH2 


2-Cl 


1,2,4-triazoH-yl 


1130 


H 


COMe 


2-CF3 


1,2,4-triazol-l-yl 


1131 


H 


CH2Ph 


2-CF3 


1,2,4-triazol-l-yl 


1132 


H 


CH2CH=CH2 


2-CF3 


1,2,4-triazol-l-yi 


1133 


Me 


H 


2-Br 


1,2,4-triazol-l-yl 


1134 


H 


H 


2-Br 


1,2,4-triazol-l-yl 


1135 


H 


H 


2-F 


1,2,4-triazol-l-yl 


1136 


H 


H 


2-Cl 


1,2,4-triazol-l-yl 


1137 


H 


H 


2-SMe 


1,2,4-triazol-l-yl 


1138 


H 


H 


2-SOMe 


1,2,4-triazol-l-yl 


1139 


H 


H 


2-S02Me 


1,2,4-triazol-l-yl 


1140 


H 


H 


2-Me 


1,2,4-triazol-l-yI 


1141 


Me 


H 


2-F 


1,2,4-triazol-l-yl 


1142 


Me 


H 


2-SMe 


1,2,4-triazoI-l-yl 


1143 


Me 


H 


2-SOMe 


1,2,4-triazol-l-yl 


1144 


Me 


H 


2-S02Me 


1,2,4-triazoI-l-yl 


1145 


Me 


H 


2-Me 


1,2,4-triazol-l-yl 


1146 


cPr 


H 


2-F 


1,2,4-triazol-l-yl 


1147 


cPr 


H 


2-Cl 


1,2,4-triazol-l-yl 


1148 


cPr 


H 


2-Br 


1,2,4-triazol-l-yl 


1149 


cPr 


H 


2-SMe 


1,2,4-triazol-l-yl 


1150 


cPr 


H 


2-SOMe 


1,2,4-triazol-l-yl 


1151 


cPr 


H 


2-S02Me 


1,2,4-triazol-l-yl 


1152 


cPr 


H 


2-Me 


1,2,4-triazol-l-yl 


1153 


cPr 


S02(4-Me Ph) 


2-CF3 


1,2,4-triazoi-l-yl 


1154 


cPr 


CH2CO(4-MePh) 


2-CF3 


1,2,4-triazol-l-yi 


1155 


cPr 


CH2(4-Me Ph) 


2-CF3 


1,2,4-triazol-l-yl 


1156 


cPr 


H 


2-CF3 


1,2,4-triazol-l-yl 



TABLE 7 



Cpd 
No. 


Rb 


Q 


(R2)n 


(XR3)z 


726 


Me 


S02(4-MePh) 


4-Br 


1,2,3-triazol-l-yl 


727 


Me 


S02(4-Me Ph) 


4-CF3 


1,2,3-triazol-l-yl 


728 


Me 


S02(4-Me Ph) 


4-Cl 


1,2,3-triazol-l-yl 


729 


Me 


S02(4-MePh) 


4-F 


1,2,3-triazol-l-yl 


730 


Me 


S02(4-MePh) 


4-SMe 


1,2,3-triazol-l-yl 
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Cnd 

V> LIU 

No. 


Rh 




/'Q9\n 




731 


Me 


S02C4-Me Ph'i 




1 ,z, j-iriazoi-z-yi 


732 


Me 


S02C4-Me 




1 ,z,j-inazoi-z-yi 


733 


Me 


S02C4-Me Ph^i 


4-n 


1 ,z,j-Lnazoi-z-yi 


734 


Me 


^n2^4-Mp Ph^ 




1 ,2,3"triazol-2-yl 


735 


Me 


Sn2f'4-Mp Ph\ 


A ^Ma 


1 ,z, j-iriazoi-z-yi 


736 


Me 




1 zi_r*i9 


1 ,2,4-tria2ol- 1 -yl 


737 


Me 


S02C4-Me Ph^ 


j,*r~rz 


1 ^ZyH-ulaZOl- 1 -yi 


738 


Me 




J-XjI 


1 ^,4-inazol- 1 -y 1 


739 


Me 


S!n9r4-Mp PVi^ 




1 ,2 ,4-triazol- 1 -y 1 


740 


iVlC 




J-urlzoUzMe 


1 ,2,4-triazol- 1 -yl 


741 


Me 


PW9rn/'4-Mp Pli^ 


3 nz o uz JYie 


1 ,z,4-tnazol- 1 -yl 


742 


Me 


^n9/'4-Mp VWi 

0\Jz,yt^VtflS rli) 


j-L^rizoUMe 


l,z,4-tnazol-l-yl 


743 


ivic 






i,z,4-tnazol-l-yl 


t •ft 


Mp 


^n9/'A M*» P^l^ 


j-r 


l,z,4-tnazol-l-yl 


74S 


Mp 


o\-'Z\^*T-lvie rn^ 


j-JYie 


1,2,4-triazol-l-yl 




M^ 




J-Me-4-r 


1,2,4-triazol-l-yl 


747 


Mp 




j-iYle-4-oMe 


l,z,4-tnazol-l-yl 


74 R 
f to 


Mp 


o^Z\^*t-IVie ruj 


j-uivie 


l,z,4-tnazoi-l-yi 


74Q 


Mp 


^n9/'4. Mpk PK^ 


1 C\yf A 

j-oMe 


1,2,4-triazol-l-yl 


750 


Me 




J-oMe-4-r 


1 ,2,4-triazol- 1 -yl 


751 


Mp 


^n9^'4-Mp Ph\ 


J - o M e-'f - u M e 


1 ,z,4-tnazol- 1 -yl 


752 


Mp 




^-oMe-4-oMe 


1 ,z,4-tnazol- 1 -yl 


753 


Me 


^n9^'4-Mp PVl^ 


j-oUzMe 


1 ,2,4-triazol- 1 -yl 


754 


Me 


^n9/'4-Mp Vh\ 


J - o uz Me-4-r 


1 ,z,4-tnazol- 1 -yl 


755 


Mp 




j-oUzMe-4-UiVie 


1 ,2,4-triazol- 1 -yl 


756 


Mp 


^n9/'4-Mp pVl^ 


j-oUzMe-*f-o\JzMe 


1 ,2,4-triazol- 1 -yl 


757 


Me 


Sn9C4-Mp PVi^ 


j"i3i^ivie 


1 ,2,4-triazol- 1 -yl 


758 


Me 


Sn9/'4.Mp PVi^ 


^ ■* i3 L/i vic"T— r 


1 ,2,4-triazol- 1 -yl 


759 

t jy 


Me 


Sn9/'4-Mp PVi^ 


J - o uivie-^ - vj ivi e 


1 ,2,4-triazol- 1 -yl 


760 


Me 


^n2('4-Me Ph\ 


J. Rt* 
t-Di 


1 ,2,4-triazol- 1 -yl 


761 


Me 


H 


*T-\^r ^ 


1 ,z,*f-inazoi- 1 -yi 


762 


Me 




4.PP1 


1 ,2,4-triazol- 1 -yl 


763 


Me 


Me 




1 jZjH-tnazoi- i -yi 


764 


Me 


Et 


4-PF'^ 


i yZjH-inazoi- X -yi 


765 


Me 


iPr 


4-CF3 


1 ,2,4-triazol- 1 -yl 


766 


Me 


CH2Ph 


4-CF3 


1,2,4-triazol-l-yl 


767 


Me 


CH2C02Me 


4-CF3 


1,2,4-triazol-l-yl 


768 


Me 


CH(C02Me)Me 


4-CF3 


1,2,4-triazol-l-yl 


769 


Me 


CH2CH=CH2 


4-CF3 


1,2,4-triazol-l-yl 


770 


Me 


prop-2-ynyl 


4-CF3 


1,2,4-triazol-l-yl 


771 


Me 


S02Ph 


4-CF3 


1,2,4-triazol-l-yl 
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Cpd ] 
No. 


Rb 


Q 


(R2)n 


(XR3)z 


772 


Me 


COMe 


4-CF3 


,2,4-triazol-l-yl 


773 J 


Me 


COtBu 


4-CF3 


1,2,4-triazol-l-yl 


774] 


Me 


S02(4-MePh) 


4-CF3 


1^,4-triazol-l-yl 


775 


Me 


S02iPr 


4-CF3 


1,2,4-triazol-l-yl 


776 


Sde 


CH2CO(4-Me Ph) 


4-CF3 


1,2,4-triazol-l-yl 


777 


H 


S02(4-MePh) 


4-CF3 


1,2,4-triazol-l-yl 


778 


H 


H 


4-CF3 


1,2,4-triazol-l-yl 


779 


Me 


S02(4-Me Ph) 


4-Cl 


1,2,4-triazol-l-yl 


780 


Me 


S02(4-Me Ph) 


4-F 


1,2,4-triazol-l-yl 


781 


Me 


S02(4-MePh) 


4-Me 


1,2,4-triazol-l-yl 


782 


Me 


S02(4-MePh) 


4.0Me 


1,2,4-triazol-l-yl 


783 


Me 


S02(4-MePh) 


4-SMe 


1,2,4-triazol-l-yi 


784 


Me 


S02(4-Me Ph) 


4-S02Me 


1,2,4-triazol-l-yl 


785 


Me 


S02(4-MePh) 


4-SOMe 


1,2,4-triazol-l-yl 


786 


Me 


S02(4-Me Ph) 


- 


1,2,4-triazol-l-yl 


787 


Me 


S02(4-Me Ph) 


4-Br 


imidazol-l-yl 


788 


Me 


S02(4-Me Ph) 


4-CF3 


imidazol-l-yl 


789 


Me 


S02(4-MePh) 


4-Cl 


imidazol-l-yl 


790 


Me 


S02(4-MePh) 


4-F 


imidazol-l-yl 


791 


Me 


S02(4.Me Ph) 


4-SMe 


imidazol-l-yl 


792 


Me 


S02(4-Me Ph) 


- 


pyrazol-l-yl 


793 


Me 


S02(4-MePh) 


4-Br 


tetrazol-l-yl 


794 


Me 


S02(4-Me Ph) 


4-CF3 


tetrazol-l-yl 


795 


Me 


S02(4-Me Ph) 


4-Cl 


tetrazol-l-yl 


796 


Me 


S02(4-MePh) 


4-F 


tetrazol-l-yl 


797 


Me 


S02(4-Me Ph) 


4-SMe 


tetrazol-l-yl 


798 


Me 


S02(4-MePh) 


4-Br 


benzimidazol-l-yl 


799 


Me 


S02(4-Me Ph) 


4-CF3 


benzimidazol-l-yl 


800 


Me 


S02(4-Me Ph) 


4-Cl 


benzimidazol-l-yl 


801 


Me 


S02(4-Me Ph) 


4-F 


benzimidazol- 1 -yl 


802 


Me 


S02(4-Me Ph) 


4-SMe 


benzimidazol-l-yl 


803 


Me 


CH2CO(4-MePh) 


4-Br 


1,2,3-triazol-l-yl 


804 


Me 


CH2CO(4-MePh) 


4-CF3 


1,2,3-triazol-l-yl 


805 


Me 


CH2CO(4-Me Ph) 


4-Cl 


1,2,3-triazol-l-yl 


806 


Me 


CH2CO(4-Me Ph) 


4-F 


1,2,3-triazol-l-yl 


807 


Me 


CH2CO(4-Me Ph) 


4-SMe 


1,2,3-triazol-l-yl 


SOS 


Me 


CH2CO(4-Me Ph) 


4-Br 


l,2,3-triazol-2-yl 


SOS 


Me 


CH2CO(4-MePh) 


4-CF3 


l,2,3-triazol-2-yl 


81C 


Me 


CH2CO(4-Me Ph) 


4-Cl 


l,2,3-triazol-2-yl 


811 


Me 


CH2CO(4-Me Ph) 


4-F 


l,2,3-triazol-2-yl 


812 


!Me 


CH2CO(4-Me Ph) 


4-SMe 


l,2,3-triazol-2-yl 
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No 




\i 




(XK3)Z 


o u 


IVlv 


r*H9r'n^'4-Mp PVi^ 


'X 4-P19 

JjH'-V^iZ 


— — : — ; 

1 ,2 ,4-tnazol- 1 -y 1 




Me 


rM9rnf4-Mp Ph\ 


4-P9 


1 ,2,4-tria2ol- 1 -yl 


R1^ 


IVIC 


V-^riZv_-L^\^*T-lvie rLl) 


J-ijl 


1 ,2 ,4-triazol- 1 -yl 


o 1 VI 


Me 


PT-T9r"n^'4-Mp PVi^ 


^ PP?'i 


1 ,2,4-triazol- 1 -yl 


R17 
o 1 / 




Pl-T9/'4 Kyf*» PV»^ 


1 PT-IOQOOX/fi* 

j-V^rlzoUzMe 


1,2,4-tnazol-l-yl 


R1R 


ij. 


^n9/'4-Mp P>i^ 


'I PT49Qn9\>fA 


1 ,2,4-tria2ol- 1 -yl 


RIO 

O 1 7 


Ml* 




'I PT40Cn\>fA 
J -v^rlzoUMC 


1 ,z,4-tnazoi- 1 -yl 




Mp 


\^ri^\^\j\H~iviQ rii) 


1 PI 


1 ,z,4-tna2oi- 1 -yl 




Mp 

iViC 


v-/riZv>VJ\^*+-iVie rn) 




l,z,4-tnazol-l-yl 




Mp 


\^rlZv^U^*f-iVlc rii) 


J -Me 


l,z,4-tnazol-l-yl 




Mp 

IViC 


PW9Pri/'A \yf<» PK^ 


j-Me-4-r 


l,2,4-tria2ol-l-yl 


R9il 


Mp 




3-Me-4-c)Me 


i,z,4-tnazol-l-yl 


89S 


Mp 


PW9pr»^/i \yr<» PVl^ 
l^riZV>^vJ(^H— JVlc Jrnj 


j-UMe 


l,z,4-tnazoi-l-yl 


R9fi 
ozu 


Mp 


PM9PO/'zl \/f<» PVi\ 

v^rizv^cii^'t-ivie r n ^ 


1 Q\Aa 

j-oMe 


1,2,4-triazol-l-yl 


R97 


Mp 


i^rlZL'\J(^4-Me rnj 


J-oMe-4-r 


1,2,4-triazol-l-yl 


ozo 


ivie 


PT-TOrr^/'/l Xyf/» PU\ 

CrlZCU^4-Me rn) 


i-oMe-4-UMe 


1,2,4-triazol-l-yl 


ozy 


ivic 


Puor^OM iv/f*» pu\ 
CrlZL.U(4-Me rn) 


3-oMe-4-iSMe 


1,2,4-tnazol-l-yl 




ivie 


CrlzCU(4-Me rn) 


i-bUzMe 


1,2,4-tnazol-l-yl 


1 

OJ I 


Me 


Cl-lzCU(4-Me rn) 


3-b02Me-4-F 


"X ^ A J. ' 11 t 

1,2,4-tnazol-l-yI 


R'^9 


Mp 


\^riz^^Kj(H'M.t rn) 


J-oUzMe-4-UMe 


1,2,4-triazol-l-yl 




Mr 

ivie 


l-zrlZCvJ^^'f-lVlc rn) 


0 -oUzMe-4-oUzMe 


1 ,z,4-tnazol- 1 -y 1 


o 


IVlC 


PT-TOPPl/'Zl \Aa PV»\ 
^rlZv^CH'f-Me rn) 


j-oUMe 


l,z,4-triazoI-l-yl 




ivie 


i^rlZV^CH4-Me rn) 


i-oUMe-4-r 


1,2,4-triazol-l-yl 


OJVj 


Mp 


PW9Pnr4.1Vyl*i PVl^ 


J -o\JMe-H'-UMe 


1 ,z,4-tnazoi- i -yl 


R'^7 
O J / 


Mp 


PT-T9Pnr4 \yfp PVi^ 




1 ,2,4-triazol- 1 -yl 


R'^R 


n 


PM9Pn^4 IUp PVi^ 
\^nzvy\^^H-ivic rn) 




1,2,4-triazol-l-yI 


O J 7 


Mp 


PT49Pn^4 N4o T>h\ 


/I PI 


1 ,2,4-triazol- 1 -yl 


R4n 


Mp 


PH9Pn/'4 Mp Vh\ 


A V 


1 ,2,4-triazol - 1 -y 1 


R41 

o*t 1 


Mp 


\^nzv-'W^H'"ivie rnj 




1 ,2,4-triazol- 1 -yl 


R49 


Me 


PN9POr4-Mp PVi'^ 


4 n\yf*» 
H-l^iVlc 


1 ,2 j4-triazol- 1 -yl 


Of J 


Mp 


PH9Pn^'4-Mp PVi^ 
v^nzv.^i-/^^T— ivic rn) 




1 ,2,4-triazol- 1 -yl 


844 


Mp 


PH9Pnr'4-Mp PVl^ 

v-^nzv^v^\^*+"ivic rn) 


*f-ov/ZMe 


1 ,2,4-triazol - 1 -yl 


845 


Me 


rH9Pnr4-Me Ph"^ 


4-.^nMp 


i ,z,*t-inazoi- 1 -yi 


846 


Me 


PH9Pnr4.Mp Ph^ 




1 jZj't-inazoi- 1 -yi 


847 


Me 


CH2CO(4-Me Ph) 


4-Br 


imidazol- 1 -vl 


848 


Me 


CH2CO(4-Me Ph) 


4-CF3 


imidazol- 1-yl 


849 


Me 


CH2CO(4.Me Ph) 


4-Cl 


imidazol- 1-yl 


850 


Me 


CH2CO(4-Me Ph) 


4-F 


imidazol- 1-yl 


851 


Me 


CH2CO(4-Me Ph) 


4-SMe 


imidazol- 1-yl 


852 


Me 


CH2CO(4-Me Ph) 




pyrazol-l-yl 


853 


Me 


CH2CO(4-Me Ph) 


4-Br 


tetrazol-l-yl 
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Cpd 
No. 


Rb 


Q 


(R2)D 


(XR3)2 


854 


Me 


CH2CO(4-Me Ph) 


4-CF3 


tetrazol-l-yl 


855 


Me 


CH2CO(4-Me Ph) 


4-Cl 


tetrazol-l-yl 


856 


Me 


CH2CO(4-MePh) 


4-F 


tetrazol-l-yl 


857 


Me 


CH2CO(4-Me Ph) 


4-SMe 


tetrazol-l-yl 


858 


Me 


CH2CO(4-MePh) 


4-Br 


ben2imidazol-l-yl 


859 


Me 


CH2CO(4-Me Ph) 


4-CF3 


benzimidazol-l-yl 


860 


Me 


CH2CO(4-Me Ph) 


4-Cl 


benzimidazol-l-yl 


861 


Me 


CH2CO(4-Me Ph) 


4-F 


benzimidazol-l-yl 


862 


Me 


CH2CO(4-Me Ph) 


4-SMe 


benzimidazol-l-yl 


863 


Me 


CH2(4-Me Ph) 


4-Br 


1,2,3-triazol-l-yl 


864 


Me 


CH2(4-MePh) 


4-CF3 


1,2,3-triazol-l-yl 


865 


Me 


CH2(4-MePh) 


4-Cl 


1,2,3-triazol-l-yl 


866 


Me 


CH2(4-MePh) 


4-F 


1,2,3-triazol-l-yl 


867 


Me 


CH2(4-Me Ph) 


4-SMe 


1,2,3-triazol-l-yl 


868 


Me 


CH2(4-Me Ph) 


4-Br 


l,2,3-triazol-2-yl 


869 


Me 


CH2(4-Me Ph) 


4-CF3 


l,2,3-triazol-2-yl 


870 


Me 


CH2(4-Me Ph) 


4-Cl 


l,2,3-triazol-2-yI 


871 


Me 


CH2(4-Me Ph) 


4-F 


l,2,3-triazol-2-yl 


872 


Me 


CH2(4-Me Ph) 


4-SMe 


l,2,3-triazol-2-yl 


873 


Me 


CH2(4-Me Ph) 


3,4-C12 


1,2,4-triazoI-l-yl 


874 


Me 


CH2(4-Me Ph) 


3,4-F2 


1,2,4-triazol-l-yl 


875 


Me 


CH2(4-Me Ph) 


3-Br 


1,2,4-triazol-l-yl 


876 


Me 


CH2(4.Me Ph) 


3-CF3 


1,2,4-triazol-l-yl 


877 


H 


CH2CO(4-MePh) 


3-CH2S02Me 


1,2,4-triazol-l-yl 


878 


H 


CH2(4-MePh) 


3-CH2S02Me 


1,2,4-triazol-l-yl 


879 


Me 


CH2(4-MePh) 


3-CH2SOMe 


1,2,4-triazol-l-yl 


880 


Me 


CH2(4-Me Ph) 


3-Cl 


1,2,4-triazol-l-yl 


881 


Me 


CH2(4-Me Ph) 


3-F 


1,2,4-triazol-l-yl 


882 


Me 


CH2(4-MePh) 


3-Me 


1,2,4-triazol-l-yl 


883 


Me 


CH2(4-MePh) 


3-Me-4-F 


1,2,4-triazol-l-yl 


884 


Me 


CH2(4-MePh) 


3-Me-4-SMe 


1,2,4-triazol-l-yl 


885 


Me 


CH2(4-Me Ph) 


3-OMe 


1,2,4-triazol-l-yl 


886 


Me 


CH2(4-MePh) 


3-SMe 


1,2,4-triazol-l-yl 


887 


Me 


CH2(4-MePh) 


3-SMe-4-F 


1,2,4-triazol-l-yl 


888 


Me 


CH2(4-MePh) 


3-SMe-4-OMe 


1,2,4-triazol-l-yl 


889 


Me 


CH2(4-MePh) 


3-SMe-4-SMe 


1,2,4-triazol-l-yl 


890 


Me 


CH2(4-Me Ph) 


3-S02Me 


1,2,4-triazol-l-yl 


891 


Me 


CH2(4-MePh) 


3-S02Me-4-F 


1,2,4-triazol-l-yl 


892 


Me 


CH2(4-Me Ph) 


3-S02Me-4-OMe 


1,2,4-triazol-l-yl 


893 


Me 


CH2(4-Me Ph) 


3-S02Me-4-S02Me 


1,2,4-triazol-l-yl 


894 


Me 


CH2(4-Me Ph) 


3-SOMe 


1,2,4-triazol-l-yl 
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cpd 


Kb 


Q 


(R2)n 


(XR3)z 




IViC 


v^rlZt4-Me rn^ 


J-oUMe-4-r 


l,z,4-tria20l-l-yi 


9 OA 


ivie 


i^rlZ^*f-Me ril; 


j-oUMe-4-UMe 


l,z,4-tnazol-l-yl 


QQ7 

oy I 


ivie 


PTJfO/'/l \Aa DVi\ 

L.rlZ^4-Me rn; 


/I o*. 

4-i5r 


l,2,4-tna20l-l-yl 




ivie 


PUO/A \Aa PK\ 
UrlZ^*f-Me rn^ 


/I PTTI 

4-cri 


l,Z,4-tnazol-l-yl 


fiOO 




PT-TOM \Aa DV\\ 
UrlZ^4-Me rnj 


4-d 


l,z,4-tnazol-l-yl 


onn 
vuu 


Mc 


PTJOZ/l \Aa DU\ 
CrlZ^4-Me rn^ 


4-r 


l,z,4-tnazoM-yl 


oni 


Mc 


PUO/A \Aa 

L/rlZ^4-Me rnj 


>i Xir« 

4-Me 


l,z,4-tnazoI-l-yl 




Me 


Criz(4-Me rn; 


4-UMe 


1,2,4-triazol-l-yl 




Me 


PIJO/'>1 \A^ "DUN 

diz(4-Me rn) 


4-bMe 


1,2,4-tnazol-l-yl 


OA/l 


Me 


v^riZ(4-Me rn) 


4-bOzMe 


1,2,4-tnazol-l-yI 




Me 


Crlz(4-Me l^n) 


4-ISOMe 


1,2,4-tnazol-l-yl 




Me 


CrlZ(4-Me rn) 




1,2,4-tnazol-l-yl 




Me 


CHz(4-Me Ph) 


4-Br 


imidazoM-yl 


yuo 


Me 


Crlz(4-Me Pn) 


4-CF3 


imidazol-l-yl 


OAO 


Me 


LHz(4-Me Pn) 


4-Cl 


imidazol-l-yl 




Me 


LHz(4-Me Pn) 


4-F 


imidazoH-yl 


y 1 1 


Me 


LHz(4-Me Ph) 


4-SMe 


imidazol-l-yl 


yi2 


Me 


LH2(4-Me Ph) 




pyrazol-l-yl 


All 


Me 


CHz(4-Me Ph) 


A T% 

4-Br 


tetrazol-l-yl 




Me 


LHz(4-Me Ph) 


4-CF3 


tetrazol-l-yl 




\ A^ 

Me 


CHz(4-Me Ph) 


4-Cl 


tetrazol-l-yl 


y 10 


Me 


Uiiz(4-Me Ph) 


4-r 


tetrazol-l-yl 


y 1 / 


Me 


PUO/yl \A^ DU\ 

Ui:lZ(4-Me rh) 


4-5>Me 


tetrazol-l-yl 


yio 


Me 


PUrO//1 \A^ DUN 

diz(4-Me Ph) 


4-Br 


benzimidazol-l-yl 


yiy 


Me 


P1JO//1 \Aa Tyu\ 
CJ:lz(4-Me Ph) 


4-Lr3 


benzimidazol-l-yl 


Q7A 

yzu 


Me 


PLJO/>1 \A^ DUN 

CriZ(4-Me Ph) 


4-Cl 


benzimidazol-l-yl 


yzi 


Me 


\A^ DU\ 

L.MZ(4-Me Ph) 


4-r 


benzimidazol-l-y] 


000 


Me 


P1JO//1 \A^ DU\ 

crlZ(4-Me Ph) 


4-SMe 


benzimidazol- 1 -yl 


QOl 

yzi 


Me 


C/^0//1 \A^ DU\ 

oUZ(4-Me Ph) 


A TJ_ 

4-Br 


CH2-(tnazol-l-yl) 


OOil 

y/4 


Me 


oUZ(4-Me Pn) 


4-Ll 


CH2-(tnazol-l -yl) 


00^ 


MC 


owZ^4-Me r n ) 


A IT 

4-r 


LHz-(tnazol- 1 -yl) 


7ZO 


ivie 


o^jz^4-Me rn) 


4-Ur J 


LHz-(tnazol- 1 -yl) 


Q07 


Me 


oLiz^4-Me rn) 


4-Uri 


LH2-(tnazol- 1 -yl) 


7ZO 


ivie 


oLiz^4-Me rn) 


A \Aa 

4-Me 


Cil2-(tnazol- 1 -yl) 


1157 


Me 


H 


4-F 


1 9 4-tria7ol-l -vl 

1 9^.,^ 11 1 az<\j 1— 1 -Yl 


1158 


Me 


H 


4.C1 


1,2,4-triazol-l-yI 


1159 


Me 


H 


4-Br 


1,2,4-triazol-l-yl 


1160 


Me 


H 


4-SMe 


1,2,4-triazol-l-yl 


1161 


Me 


H 


4-SOMe 


1,2,4-triazol-l-yl 


1162 


Me 


H 


4-S02Me 


1,2,4-triazol-l-yl 


1163 


Me 


H 


4-Me 


1,2,4-triazol-l-yl 



wo 99/03856 



-40- 
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Cpd 
No. 


Rb 


Q 


(R2)ii 


(XR3)z 


772 


Me 


COMe 


4-CF3 


1,2,4-triazol-l-yl 


773 


Me 


CptBu 


4.CF3 


1,2,4-triazol-l-yl 


774 


Me 


S02(4-Me Ph) 


4-CF3 


1,2,4-triazoH-yl 


775 


Me 


S02iPr 


4-CF3 


1,2,4-triazol-l-yl 


776 


Me 


CH2CO(4-Me Ph) 


4-CF3 


1,2,4-triazol-l-yl 


777 


H 


S02(4-MePh) 


4-CF3 


1,2,4-triazol-l-yl 


778 


H 


H 


4-CF3 


1,2,4-triazol-l-yl 


779 


Me 


S02(4-Me Ph) 


4-Cl 


1,2,4-triazol-l-yl 


780 


Me 


S02(4-Me Ph) 


4-F 


1,2,4-triazol-l-yl 


781 


Me 


S02(4-Me Ph) 


4-Me 


1,2,4-triazol-l-yl 


782 


Me 


S02(4-Me Ph) 


4-OMe 


1,2,4-triazol-l-yl 


783 


Me 


S02(4-Me Ph) 


4-SMe 


1,2,4-triazol-l-yl 


784 


Me 


S02(4-MePh) 


4-S02Me 


1,2,4-triazol-l-yl 


785 


Me 


S02{4-MePh) 


4-SOMe 


1,2,4-triazol-l-yl 


786 


Me 


S02(4-Me Ph) 


- 


1,2,4-triazol-l-yl 


787 


Me 


S02(4-Me Ph) 


4-Br 


imidazol-l-yl 


788 


Me 


S02(4-MePh) 


4-CF3 


imidazol-l-yl 


789 


Me 


S02(4-Me Ph) 


4-Cl 


imidazol-l-yl 


790 


Me 


S02(4-Me Ph) 


4-F 


imidazol-l-yl 


791 


Me 


S02(4-Me Ph) 


4-SMe 


imidazol-l-yl 


792 


Me 


S02(4-MePh) 


- 


pyrazol-l-yl 


793 


Me 


S02(4-MePh) 


4-Br 


tetrazol-l-yl 


794 


Me 


S02(4-Me Ph) 


4-CF3 


tetrazol-l-yl 


795 


Me 


S02(4-Me Ph) 


4-Cl 


tetrazol-l-yl 


796 


Me 


S02(4-Me Ph) 


4-F 


tetrazol-l-yl 


797 


Me 


S02(4-Me Ph) 


4-SMe 


tetrazol-l-yl 


798 


Me 


S02(4-Me Ph) 


4-Br 


benzimidazol-l-yl 


799 


Me 


S02(4-Me Ph) 


4-CF3 


benzimidazol- 1 -yl 


800 


Me 


S02(4-MePh) 


4-Cl 


benzimidazol-l-yl 


801 


Me 


S02(4-Me Ph) 


4-F 


benzimidazol-l-yl 


802 


Me 


S02(4.Me Ph) 


4-SMe 


benzimidazol- 1 -y 1 


803 


Me 


CH2CO(4-Me Ph) 


4-Br 


1,2,3-triazol-l-yl 


804 


Me 


CH2CO(4-Me Ph) 


4-CF3 


1,2,3-triazol-l-yl 


805 


Me 


CH2CO(4-Me Ph) 


4-Cl 


1,2,3-triazol-l-yl 


806 


Me 


CH2CO(4-Me Ph) 


4-F 


1,2,3-triazol-l-yl 


807 


Me 


CH2CO(4-Me Ph) 


4-SMe 


1,2,3-triazol-l-yl 


808 


Me 


CH2CO(4-Me Ph) 


4-Br 


l,2,3-triazol-2-yl 


809 


Me 


CH2CO(4-Me Ph) 


4-CF3 


l,2,3-triazol-2-yl 


810 


Me 


CH2CO(4-Me Ph) 


4-Cl 


l,2,3-triazol-2-yl 


811 


Me 


CH2CO(4-Me Ph) 


4-F 


l,2,3-triazol-2-yl 


812 


Me 


CH2CO(4-Me Ph) 


4-SMe 


l,2,3-triazol-2-yl 



wo 99/03856 



PCT/EP98/04950 



-45- 



Cpd 


KD 


Q 


(K2)n 


(XR3)z 




ivic 


owZ^*f-Me rn) 


Z-oU2Me-4-oUZMe 


1 ,2,i-tnazol- 1 -yl 




ivie 


Qr\7^A Xiio D^.^ 


7 ^rwAa. 
z-oUMe 


1,2,3-tnazoH-yl 


0/11 


ivie 


oUz^4-Me rii) 


z-i5r 


l,2,4-tna20l-l-yl 


QAA 


Me 


Tl 

rl 


2-UrJ 


l,2,4-tna20l-l-yl 




jYie 




2-Cr J 


1,2,4-tnazol-l-yl 


y^o 


Me 


Me 


2-L.ri 


1,2,4-tnazol-l-yl 


yH/ 


Me 


t?* 
ct 


2-Cr3 


1,2,4-triazol-l-yl 


OA9 


Me 


Irf 


2-Cr3 


1,254-triazol-l-yl 


OzlQ 


Me 




2-Cr3 


l,2,4-tria2ol-l-yl 


VjU 


Me 


CrlzLUzMe 


2-CF3 


1,2,4-triazol-l-yl 


nc 1 

yji 


Me 


CH(C02Me)Me 


2-CF3 


1,2,4-triazol-l-yl 




Me 


CH2CH=CH2 


2-CF3 


1,2,4-triazol-l-yl 


y^j 


Me 


prop-z-joiyl 


2-CF3 


1,2,4-triazoM-yl 


nc/1 


Me 


b02Ph 


2-CF3 


1,2,4-triazol-l-yl 




Me 


COMe 


2-CF3 


1,2,4-triazol-l-yl 


yjD 


Me 




2-CF3 


1,2,4-triazol-l-yl 


V57 


Me 


COtBu 


2-'CF3 


l,2,4-tria2ol-l-yl 


95 0 


Me 


DU2(4-Me rn) 


2-CF3 


1,2,4-triazol-l-yl 


959 


Me 


S02iPr 


2-CF3 


1,2,4-triazol-l-yl 


9oU 


Me 


CH2(4-Me PIi) 


2-CF3 


1,2,4-triazol-l-yl 


9ol 


Me 


CH2CU(4-Me Pn) 


2-CF3 


1,2,4-triazol-l-yl 


9oz 


Me 


S02(4-Me Ph) 


2-CH2SMe 


1,2,4-triazol-l-yl 


9o3 


Me 


bU2(4-Me Pn) 


2-CI 


1,2,4-triazol-l-yl 


Q£.A 

ym 


Me 


oU2(4-Me Pn) 


2-F 


1,2,4-tnazol-l-yl 


905 


Me 


oU2(4-Me Pn) 


O CX A« 

2-bMe 


1 y| A * 11 t 

1,2,4-tnazol-l-yl 


900 


Me 


c>U2(4-Me Pn) 


2-bMe-4-Br 


1,2,4-tnazol-l-yl 


90 / 


Me 


5U2(4-Me Pn) 


2-SMe-4-CF3 


1,2,4-triazol-l-yl 


yOo 


Me 


oU2(4-Me Pn) 


2-bMe-4-Cl 


1,2,4-triazol-l-yl 




Me 


QOOZ/l \Aa. DU\ 

oU2(4-Me Pn) 


2-oMe-4-r 


1,2,4-triazol-I-yl 


07n 

y i\j 


Me 


ovJ2(4-Me Pn) 


2-bMe-4-bMe 


1,2,4-tnazol-l-yl 


071 

y / 1 


X^d 

Me 


Cr^7//1 \Aa. DU\ 

oU2(^4-Me pn) 


2-c>U2Me 


1,2,4-triazol-l-yl 


070 


Me 


Q07M \Ae% PVl^ 

•3UZ^4-Me rn) 


2-oUzMe-4-oU2Me 


1,2,4-tnazol-l-yi 


y I J 


Me 


ouz^4-Me rnj 


z-oUMe 


1,2,4-tnazoH-yl 


074. 
y 1^ 


Me 


QOOM X>f*k PVk\ 


7 Tl»- 

z-df 


imidazol-l-yl 


975 


Me 


S02C4-Me PW 




lllliUaZiUl 1 yi 


976 


Me 


S02(4-Me Ph) 


2-CH2SMe 


imidazol-l-yl 


977 


Me 


S02(4-Me Ph) 


2-Cl 


imidazol-l-yl 


978 


Me 


S02(4-Me Ph) 


2-F 


imidazol-l-yl 


979 


Me 


S02(4-Me Ph) 


2-SMe 


imidazol-l-yl 


980 


Me 


S02(4-MePh) 


2-SMe-4-Br 


imidazol-l-yl 


981 


Me 


S02(4-Me Ph) 


2-SMe-4-CF3 


imidazol-l-yl 
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Cpd 
No. 


Rb 


Q 


(R2)n 


(XR3)z 


982 


Me 


S02(4-Me Ph) 


2-SMe-4-Cl 


imidazol-l-yl 


983 


Me 


S02(4-MePh) 


2-SMe-4-F 


imidazol-l-yl 


984 


Me 


S02(4-MePh) 


2-SMe-4-SMe 


imidazol-l-yl 


985 


Me 


S02(4-Me Ph) 


2-S02Me 


imidazol-l-yl 


986 


Me 


S02(4-MePh) 


2-S02Me-4-S02Me 


imidazol-l-yl 


987 


Me 


S02(4-MePh) 


2-SOMe 


imidazol-l-yl 


988 


Me 


S02(4-MePh) 


2-Br 


tetrazol-l-yl 


989 


Me 


S02(4-MePh) 


2-CF3 


tetrazol-l-yl 


990 


Me 


S02(4-Me Ph) 


2-CH2SMe 


tetrazol-l-yl 


991 


Me 


S02(4-Me Ph) 


2-Cl 


tetrazol-l-yl 


992 


Me 


S02(4-Me Ph) 


2-F 


tetrazol-l-yl 


993 


Me 


S02(4-MePh) 


2-SMe 


tetrazol-l-yl 


994 


Me 


S02(4-MePh) 


2-SMe-4-Br 


tetrazol-l-yl 


995 


Me 


S02(4-Me Ph) 


2-SMe-4-CF3 


tetrazol-l-yl 


996 


Me 


S02(4-Me Ph) 


2-SMe-4-Cl 


tetrazol-l-yl 


997 


Me 


S02(4-MePh) 


2-SMe-4-F 


tetrazol-l-yl 


998 


Me 


S02(4-MePh) 


2-SMe-4-SMe 


tetrazol-l-yl 


999 


Me 


S02(4-Me Ph) 


2-S02Me 


tetrazol-l-yl 


1000 


Me 


S02(4-Me Ph) 


2-S02Me-4-S02Me 


tetrazol-l-yl 


1001 


Me 


S02(4-Me Ph) 


2-SOMe 


tetrazol-l-yl 


1002 


Me 


CH2CO(4-Me Ph) 


2-Br 


1,2,3-triazol-l-yl 


1003 


Me 


CH2CO(4-Me Ph) 


2-CF3 


I,2,3-triazol-l-yl 


1004 


Me 


CH2CO(4-MePh) 


2-CH2SMe 


1,2,3-triazol-l-yl 


1005 


Me 


CH2CO(4-Me Ph) 


2-Cl 


1,2,3-triazol-l-yl 


1006 


Me 


CH2CO(4-Me Ph) 


2-F 


1,2,3-triazol-l-yl 


1007 


Me 


CH2CO(4-Me Ph) 


2-SMe 


1,2,3-triazol-l-yl 


1008 


Me 


CH2CO(4-Me Ph) 


2-SMe-4-Br 


1,2,3-triazol-l-yl 


1009 


Me 


CH2CO(4-Me Ph) 


2-SMe-4-CF3 


1,2,3-triazol-l-yl 


1010 


Me 


CH2CO(4-Me Ph) 


2-SMe-4-Cl 


1,2,3-triazol-l-yl 


1011 


Me 


CH2CO(4-Me Ph) 


2-SMe-4-F 


1,2,3-triazol-l-yl 


1012 


Me 


CH2CO(4-MePh) 


2-SMe-4-SMe 


1,2,3-triazol-l-yl 


1013 


Me 


CH2CO(4-Me Ph) 


2-S02Me 


1,2,3-triazol-l-yl 


1014 


Me 


CH2CO(4-Me Ph) 


2-S02Me-4-S02Me 


1,2,3-triazol-l-yl 


1015 


Me 


CH2CO(4-MePh) 


2-SOMe 


1,2,3-triazol-l-yl 


1016 


Me 


CH2CO(4-Me Ph) 


2-Br 


1,2,4-triazol-l-yl 


1017 


H 


CH2CO(4-Me Ph) 


2-CF3 


1,2,4-triazol-l-yl 


1018 


Me 


CH2CO(4-Me Ph) 


2-CH2SMe 


1,2,4-triazol-l-yl 


1019 


Me 


CH2CO(4-Me Ph) 


2-Cl 


1,2,4-triazol-l-yl 


1020 


Me 


CH2CO(4.Me Ph) 


2-F 


1,2,4-triazol-l-yl 


1021 


Me 


CH2CO(4-MePh) 


2-SMe 


1,2,4-triazol-l-yl 


1022 


Me 


CH2CO(4-Me Ph) 


2-SMe-4-Br 


1,2,4-triazol-l-yl 
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Ivu 


o 


rD7\n 






Me 


^ll.^\-/V-'^*T~iVlC * ^1/ 


2-^Mp-4.PP'^ 


19 4 +1*10 Trtl 1 tfl 

1 ,z,*t-iriazoi- 1 -yi 


1024 


Me 


rH2rn/'4«Mp Ph^ 


2-^Mp-4-P1 

Z-OiViC-*T-^i 


19 4 It^OTrtl 1 ^fl 

1 ,z,'f-inaZOi- 1 -yi 




Me 

IVIC 


PH2Pn/'4-Mp 


9 <i\4A-4 P 
Z-oivic-^-r 


i ,z,*t-Lnazoi-i -yi 


1026 


Mp 


cv\')rnfd^\Af^ Ph\ 

v-^n.^v^v-^^t^ivic r^n^ 


9 Q\4a-4 QMa 
Z- oiYl c-*t- o lYie 


i 5Z,*f-inazoi- 1 -yi 


1 077 


Mp 

iViC 


i-'nzwvj^'f'-iVic rn) 




1 ,2,4-tnazol- 1 -yl 


iUZo 


ivic 




z-oUzMe-4-oUzMe 


1 52,4-triazol- 1 -yl 


1020 


Mp 


PH2Pn/^4-Mp Pfi^ 


9 QOK/To 
Z-awlYlc 


1 ,z,4-ina2oi- 1 -yi 


1 u ju 


Mp 


PR9Pn/'4 Mp Ph\ 


9 

Z-Dr 


imiddzol- 1 -y 1 




Mp 


v-^nz ^^vj^^H—iVic rnj 


9 PP'i 


imid^zol- 1 -yl 


1 nil 


ivic 


PT47Pn/'4 \/fA PK^ 

\^riZL/U^*f-iVic rnj 


z-\^rlzaJYie 


imidazol-l-yl 


10'^'^ 

1 VjJ 


Mp 


PT47Pn/'4 \Ae^ PK^ 


9 r*! 


imidazol-l-yl 




M*^ 




9 T7 

z-r 


imidazol-l-yl 


1 \JJD 


ivie 


i^rizv^u^^'f-iYlc r^nj 


9 QX/Ta 

z-oMe. 


imidazol-l-yl 


1 MA 




CrlzL/U(4-jyie rnj 


z-bMe-4-Dr 


imidazol-l-yl 


1 

I yjj / 


ivie 


r'U^PO^A \Aa DU^ 




imidazol-l-yl 


1 UJo 


ivie 






imidazol-l-yl 


1 f\1Q 


ivie 


r^I40rT\/'/l \Aa DU\ 

Crizc\j(^4-Me rnj 


z-oMe-4-r 


imidazol-l-yl 




lYie 


L^rlzL/U(^4-Me rnj 


z-bMe-4-bMe 


imidazol-l-yl 


1 f\A^ 

lU'f 1 


JYlc 


v^rlzCU(4-Me ril J 


z-bUzMe 


imidazol-l-yl 


1 047 


iViC 


\^rlZv^V-^^'f-lVie rnJ 


z-oUzJVie-4-oUzMe 


imidazol-l-yl 


1 HAI 


ivie 


\^rlzUU(4-iVie rnJ 


z-oUMe 


imidazol-l-yl 


1 OAjI 
1 UH*T 


ivic 


v^riz\^\j^^'t-ivic r^nj 


Z-DT 


tetrazol- 1 -y 1 




ivie 


v-'nzv-^^Lj^'f-iVic Jriij 


9 PT?! 


tetrazol- 1 -yl 


1 046 


iViC 


v^riZ\^w^*f-iVic rn ) 


z-UrlzoMe 


tetra2K)l-l-yl 


1047 


Mp 

iViC 


PT42Pn/'4-Mp P^l^ 


9 PI 


tetrazoH-yl 


1 UHO 


ivic 


\^ilZv^\J(^*f-Mc rnj 


O 17 

z-r 


tetrazol- 1-yl 


1040 


Mp 

iVlC 


v-/nzK-'\^^^H'-ivic i^nj 


9 Q\/fo 


tetrazol- 1 -yl 


10S0 


Mp 

IViC 


PR9Pn/'4 M#» PVi^ 
v^nzv^w^^H— ivic r nj 


9 Q\/Ia 4 Hf 
Z-^iViC-'f-Dr 


tetrazol- 1 -yl 


1 OSl 


Mp 
iViC 


i^nzv»xw\^*+-ivic i n ) 


9 C\/f*» A PP1 


tetrazol- 1 -yl 


1 0S2 


Mp 

iViC 


PH9Pn^'4-MA Ph^ 
v^nzv^w^^t-ivic Fli j 


9 QX/fA_4 PI 
Z-oiVic-*f-L^i 


tetrazol- 1 -yl 




Mp 

iVlC 


PT42Pn/'4 Ma Ph^ 
V-^nz^w^**-iVic r^nj 


9 QX/Ta 4 17 

z-oivie-'f-r 


tetrazol- 1-yl 


10^4 


Me 


PH2Pn/'4-Mp Ph^ 


9 ^X/Ia 4 QX>f A 

z-oivic-*f - oiYie 


leirazoi- 1 -yi 


105^ 


Me 


P142PnM.Mp Pli^ 


Z-ol^ZlVlc 


icirazoi-i-yi 


10S6 


Mp 


PH2Pnr'4-Mp Ph^ 

v^rTZv^v^^*T"ivic Xriij 


9 Qn9X/fA_4 Q09XyrA 

z-o wz ivi e-H- o ^JZivie 


leirazoi- 1 -yi 


1057 


Me 


CH2CO(4-Me Ph) 


2-SOMe 


tetra2X)l-l-yl 


1058 


Me 


CH2(4-Me Ph) 


2-Br 


1,2,3-triazol-l-yl 


1059 


Me 


CH2(4-Me Ph) 


2-CF3 


1,2,3-triazol-l-yl 


1060 


Me 


CH2(4-MePh) 


2-CH2SMe 


l,2,3-tria2ol-l-yl 


1061 


Me 


CH2(4-MePh) 


2-Cl 


1, 2,3 -triazol- 1-yl 


1062 


Me 


CH2(4-MePh) 


2-F 


1,2,3-triazol-l-yl 


1063 


Me 


CH2(4-MePh) 


2-SMe 


l,2,3-'triazol-l-yl 
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Cpd 
No. 


Rb 


Q 


(R2)n 


(XR3)z 


1064 


Me 


CH2(4-Me Ph) 


2-SMe-4-Br 


1,2,3-triazol-l-yl 


1065 


Me 


CH2(4-MePh) 


2-SMe-4-CF3 


1,2,3-triazol-l-yl 


1066 


Me 


CH2(4-MePh) 


2-SMe-4-Cl 


1,2,3-triazol-l-yl 


1067 


Me 


CH2(4-Me Ph) 


2-SMe-4-F 


lA3-tria2ol-l-yl 


1068 


Me 


CH2(4-Me Ph) 


2-SMe-4-SMe 


1,2,3-triazol-l-yl 


1069 


Me 


CH2(4-Me Ph) 


2-S02Me 


1,2,3-triazol-l-yl 


1070 


Me 


CH2(4-MePh) 


2-S02Me-4.S02Me 


1,2,3-triazol-l-yl 


1071 


Me 


CH2(4-MePh) 


2-SOMe 


1,2,3-triazol-l-yl 


1072 


Me 


CH2(4-Me Ph) 


2-Br 


1,2,4-triazol-l-yl 


1073 


H 


CH2(4-Me Ph) 


2-CF3 


1,2,4-triazol-l-yl 


1074 


Me 


CH2(4-Me Ph) 


2.CH2SMe 


1,2,4-triazol-l-yl 


1075 


Me 


CH2(4-MePh) 


2-Cl 


1,2,4-triazol-l-yl 


1076 


Me 


CH2(4-MePh) 


2-F 


1,2,4-triazol-l-yl 


1077 


Me 


CH2(4-Me Ph) 


2-SMe 


1,2,4-triazol-l-yl 


1078 


Me 


CH2(4-Me Ph) 


2-SMe-4-Br 


1,2,4-triazol-l-yl 


1079 


Me 


CH2(4-MePh) 


2-SMe-4-CF3 


1,2,4-triazol-l-yl 


1080 


Me 


CH2(4-MePh) 


2-SMe-4-CI 


1,2,4-triazol-l-yl 


1081 


Me 


CH2(4-Me Ph) 


2-SMe-4-F 


1,2,4-triazol-l-yl 


1082 


Me 


CH2(4-MePh) 


2-SMe-4-SMe 


1,2,4-triazol-l-yl 


1083 


Me 


CH2(4-MePh) 


2-S02Me 


1,2,4-triazol-l-yl 


1084 


Me 


CH2(4-MePh) 


2-S02Me-4-S02Me 


1,2,4-triazol-l-yl 


1085 


Me 


CH2(4-Me Ph) 


2-SOMe 


1,2,4-triazol-l-yl 


1086 


Me 


CH2(4-MePh) 


2-Br 


imidazol-l-yl 


1087 


Me 


CH2(4-Me Ph) 


2-CF3 


imidazol-l-yl 


1088 


Me 


CH2(4-Me Ph) 


2-CH2SMe 


imidazol-l-yl 


1089 


Me 


CH2(4-Me Ph) 


2-Cl 


imidazol-l-yl 


1090 


Me 


CH2(4-Me Ph) 


2-F 


imidazol-l-yl 


1091 


Me 


CH2(4-Me Ph) 


2-SMe 


imidazol-l-yl 


1092 


Me 


CH2(4-Me Ph) 


2-SMe-4-Br 


imidazol-l-yl 


1093 


Me 


CH2(4-Me Ph) 


2-SMe-4-CF3 


imidazol-l-yl 


1094 


Me 


CH2(4-MePh) 


2-SMe-4-Cl 


imidazol-l-yl 


1095 


Me 


CH2(4-Me Ph) 


2-SMe-4-F 


imidazol-l-yl 


1096 


Me 


CH2(4-MePh) 


2-SMe-4-SMe 


imidazol-l-yl 


1097 


Me 


CH2(4-MePh) 


2-S02Me 


imidazol-l-yl 


1098 


Me 


CH2(4-MePh) 


2-S02Me-4-S02Me 


imidazol-l-yl 


1099 


Me 


CH2(4-Me Ph) 


2-SOMe 


imidazol-l-yl 


1100 


Me 


CH2(4-Me Ph) 


2-Br 


tetrazol-l-yl 


1101 


Me 


CH2(4-Me Ph) 


2-CF3 


tetrazol-l-yl 


1102 


Me 


CH2(4-Me Ph) 


2-CH2SMe 


tetrazol-l-yl 


1103 


Me 


CH2(4-Me Ph) 


2-Cl 


tetrazol-l-yl 


1104 


Me 


CH2(4-Me Ph) 


2-F 


tetrazol-l-yl 
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No 


ivu 








1 105 








leiraZOi- 1 -y 1 


1106 

1 1 v V 


Me 


^n^\*r*lVlC III) 




leiraZui" 1 -yi 


1107 


Me 


CH2(4-Me Ph) 


2-SMe-4-CF3 


tetrazol-l -vl 


1108 


Me 


CH2(4-Me Ph) 


2-SMe-4-Cl 


tetrazol-l-yl 


1109 


Me 


CH2(4-MePh) 


2-SMe-4-F 


tetrazol-l-yl 


1110 


Me 


CH2(4-Me Ph) 


2-SMe-4-SMe 


tetrazol-l-yl 


nil 


Me 


CH2(4-Me Ph) 


2-S02Me 


tetrazol-l-yl 


1112 


Me 


CH2(4-Me Ph) 


2-S02Me.4-S02Me 


tetrazol-l-yl 


1113 


Me 


CH2(4-MePh) 


2-SOMe 


tetrazol-l-yl 



The following compounds of formula (Id) also form part of the 
present invention. 

TABLE 9 



Cpd No. 


Ra 


Rb 


Q 


(R2)n 


(XR3)z 


1188 


Et 


H 


H 


2-CF3 


4-(l,2,4-triazol-l-yl) 


1189 


Et 


H 


S02(4-Me Ph) 


2-CF3 


4-(l,2,4-triazol-l-yl) 


1190 


Et 


H 


CH2CO(4Me Ph) 


2-CF3 


4-(l,2,4-triazol-l-yl) 


1191 


Et 


H 


CH2(4Me Ph) 


2-CF3 


4-(l,2,4-triazol-l-yl) 


1192 


Et 


Me 


H 


2-CF3 


4-(l,2,4-triazol-l-yl) 


1193 


Et 


Me 


S02(4-Me Ph) 


2-CF3 


4-(l,2,4-triazol-l-yl) 


1194 


Et 


Me 


CH2CO(4Me Ph) 


2-CF3 


4-(l,2,4-triazol-l-yl) 


1195 


Et 


Me 


CH2(4Me Ph) 


2-CF3 


4-(l,2,4-triazol-l-yl) 


1196 


Et 


H 


H 


4-CF3 


2-(l,2,4-tria2ol-l-yl) 


1197 


Et 


H 


S02(4-Me Ph) 


4-CF3 


2-(l,2,4-triazol-l-yl) 


1198 


Et 


H 


CH2CO(4Me Ph) 


4-CF3 


2-(l,2,4-triazol-l-yl) 


1199 


Et 


H 


CH2(4Me Ph) 


4-CF3 


2-(l,2,4-triazol-l-yl) 


1200 


Et 


Me 


H 


4-CF3 


2-(l,2,4-triazol-l-yl) 


1201 


Et 


Me 


S02(4-Me Ph) 


4-CF3 


2Kl,2,4-triazol-l-yl) 


1202 


Et 


Me 


CH2CO(4Me Ph) 


4-CF3 


2-(l ,2,4-triazol-l -yl) 


1203 


Et 


Me 


CH2(4MePh) 


4-CF3 


2-( 1 ,2,4-triazol- 1 -yl) 



Compounds of formula (I) may be prepared by the application or 
adaptation of known methods (i.e. methods heretofore used or described 
in the literature), for example as hereinafter described. 

In the following description where symbols appearing in formulae 
are not specifically defined, it is to be understood that they are "as 
hereinbefore defined" in accordance with the first definition of each 
symbol in the specification. 
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It is to be xinderstood that in the descriptions of the following 
processes the sequences may be performed in different orders, and that 
suitable protecting groups may be required to achieve the compounds 
sought. 

It is understood that when a process of the invention leads to the 
formation of a mixture of (la) and (lb), these compounds may be 
separated by known methods. 

According to a feature of the present invention compounds of 
formula (la) or (lb) in which R represents hydrogen and R^, r2, r3^ X, 
z and n are as defined above may be prepared by the reaction of a 
compound of formula (III): 




(III) 

wherein L is a leaving group and R^, r2, r3, X, 2 and n are as 
hereinbefore defined, with hydroxylamine or a salt of hydroxylamine. 
Hydroxylamine hydrochloride is generally preferred. Generally L is 
alkoxy, for example ethoxy, or N,N-dialkylamino, for example 
dimethylamino. The reaction is generally carried out in an organic 
solvent such as ethanol or acetonitrile or a mixture of a water-miscible 
organic solvent and water, preferably in a ratio of organic solvent: water 
of from 1 :99 to 99:1, optionally in the presence of a base or acid 
acceptor such as triethylamine or sodium acetate at a temperature from 
room temperature to the boiling point of the solvent. Compounds of 
formula (III) wherein X represents -(CR^rIO)^. and v represents zero 

are novel and as such constitute a further feature of the present 
invention. 

According to a fiirther feature of the present invention compoimds 
of formula (la) in which R represents hydrogen and R^, r2, r3, X, z 
and n are as defined above may be prepared by the reaction of a 
compound of formula (IV): 
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av) 

wherein r1 is as hereinbefore defined and represents a carboxy 
group or a reactive derivative thereof (such as a carboxylic acid chloride 
or carboxylic ester), or a cyano group, with an appropriate 
organometallic reagent such as a Grignard reagent or an organolithium 
reagent. The reaction is generally carried out in an inert solvent such as 
ether or tetrahydrofiuran at a temperature from O^C to the reflux 
temperature of the mixture. 

According to a fiirther feature of the present invention compounds 
of formula (la) or (lb) wherein R represents -C02R'^ and r1, r2, r3, x, 

z and n are as defined above, may be prepared by the reaction of a salt of 
a compound of formula (V): 



O O 




wherein r1, r2, r3, x, z and n are as hereinbefore defined with a 
compound of formula r402CC(Z1)=NOH wherein r4 is as 

hereinbefore defined and represents halogen preferably chlorine. 
Preferred salts include sodium or magnesium salts. The reaction is 
generally performed in an inert solvent such as dichloromethane or 
acetonitrile at a temperature between room temperature and the reflux 
temperature of the mixture. The salt of a compound of formula (V) is 
generally prepared in-situ by treating the compound of formula (V) with 
a base. Examples of suitable bases include alkaline earth metal 
alkoxides such as magnesium methoxide. Compounds of formula (V) 
wherein X represents -(CR^rIO)^ and v represents zero are novel and 

therefore constitute a fiirther feature of the present invention. 

According to a fiirther feature of the present invention compounds 
of general formula (lb) in which R represents hydrogen and R^ , r2, r3^ 
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X, z and n are as defined above may be prepared by the reaction of a 
compound of formula (VI): 



D 




(VI) 

5 in which represents a carboxy group, or a reactive derivative 

thereof (such as a carboxylic acid chloride or carboxylic ester), or a 
cyano group, with an appropriate organometallic reagent (for example 
Grignard or organolithium reagent), preferably of formula R^M^ in 
which is a metal halide such as magnesium bromide or a metal such 

10 as lithium. The reaction is generally carried out in an inert solvent such 

as ether or tetrahydrofuran, at a temperature from O^C to the reflux 
temperature of the solvent. Compounds of formula (VI) wherein X 
represents -(CR^rIO)^ and v represents zero are novel and therefore 

constitute a further feature of the invention. 
1 5 According to a further feature of the present invention compounds 

of formula (la) and (lb) wherein R, R1, r2, r3, X, z and n are as defined 
above, may be prepared by the reaction of a compound of formula (VII) 
or (VIII) respectively: 




(R2)n 




(Y2)2 

(R2)n 



20 (VII) (VIII) 

wherein R, R^ , R^, r3, z and n are as defined above and y2 
represents a leaving group for example halogen (preferably fluoro), with 
a compound of formula R^-H. The reaction is generally performed in 
the presence of a base, for example sodium hydride or caesiimi 

25 carbonate, in an inert solvent, for example N,N-dimethylfonnamide at a 
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temperature from O^C to lOO^C. The reaction is preferably carried out 
using compounds in which R represents -C02R4. 

According to a further feature of the present invention compoimds 
of formula (Ic) may be prepared from the corresponding compound of 

5 formula (la) or (lb) in which R is as defined above. Where R represents 

a hydrogen atom the reaction is preferably carried out by treatment with 
a base. Examples of suitable bases include alkali or alkaline earth metal 
hydroxides, alkoxides such as sodium ethoxide or organic bases such as 
triethylamine. Where R represents -C02R^ the conversion is generally 

10 carried out by a hydrolytic reaction. The hydrolytic reaction may be 

performed in the presence of an acid or base. Acidic hydrolysis may be 
achieved for example using aqueous hydrochloric acid. Basic 
hydrolysis may be achieved for example using sodium hydroxide in a 
mixture of alcohol and water. The reactions are preferably carried out at 

1 5 a temperature between 20^C and the reflux temperature of the mixture. 

According to a fiirther feature of the present invention, compounds 
of formula (Ic) in which r1 , r2, r3, X, z and n are as defined above 
may also be prepared by the reaction of a benzoyl chloride of formula 

ax): 



O 




(IX) 

wherein r2, r3, X, z and n are as hereinbefore defined, with a 

beta-ketonitrile of formula (X): 

R1C(=0)CH2CN (X) 
25 wherein R^ is as hereinbefore defined. The reaction is generally 

performed in the presence of a base, in a solvent or solvent mixture. 

Suitable bases include metal hydrides, hydroxides or alkoxides (e.g. 

sodium or lithium hydride, sodium hydroxide, potassium hydroxide, 

magnesium ethoxide or magnesium methoxide). Suitable solvents 
30 include for example tetrahydroftiran; hydrocarbons such as toluene; or 

halogenated hydrocarbons such as dichloromethane. The reaction is 



wo 99/03856 



PCT/EP98/04950 



-54- 



10 



15 



20 



generally performed at a temperature from O^C to the reflux 
temperature. 

According to a further feature of the present invention, compounds 
of formula (Ic) in which R^, r2, r3, X, z and n are as defined above 
may also be prepared by the reaction of an acid chloride of formula 
R^COCl wherein R^ is as hereinbefore defined, with a beta-ketonitrile 
of formula (XI): 



wherein r2, r3, X, z and n are as hereinbefore defined. The 
reaction is generally performed under the same conditions as described 
above for the reaction of compoimds of formula (IX) with compounds of 
formula (X). 

According to a further feature of the present invention compoimds 
of formula (Ic) in which R^, r2, r3, X, z and n are as defined above 
may also be prepared by the reaction of a benzoyl chloride of formula 
(IX) above wherein R2, r3, X, z and n are as hereinbefore defined, with 
a beta-ketonitrile of formula (X) wherein RMs as hereinbefore defined, 
via an intermediate of formula (XII): 



wherein R^, r2, r3, X, z and n are as hereinbefore defined. The 
formation of the intermediate of formula (XII) may be carried out in the 
presence of a mild base such as an organic base e.g. triethylamine, in an 
inert solvent such as acetonitrile or dichloromethane at a temperature 
between room temperature and the reflux temperature of the mixture. 
The rearrangement of the intermediate of formula (XII) to a compound 
of formula (Ic) is generally carried out in situ in an inert solvent such as 



O 




(XI) 




(XII) 
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10 



15 



20 



acetonitrile or dichloromethane in the presence of a catalyst such as a 
source of cyanide. Examples of such sources of cyanide are acetone 
cyanohydrin or an alkali metal cyanide such as potassium cyanide, 
optionally in the presence of a crown ether such as 1 8-crown-6. 

According to a further feature of the present invention compounds 
of formula (Ic) in which r1 , r2, r3, X, z and n are as defined above, 
may be prepared by the reaction of an acid chloride of formula RICOCI 
wherein R^ is as hereinbefore defined, with a beta-ketonitrile of formula 
(XI) wherein r2, r3^ x, z and n are as hereinbefore defined via an 
intermediate of formula (XIII): 

O 

(R3X): 




(XIII) 

wherein R^, r2, r3^ X, z and n are as hereinbefore defined. The 
formation and rearrangement of the intermediate of formula (XIII) is 
generally carried out under the same conditions as described above for 
the formation and rearrangement of compounds of formula (XII). 

According to a feature of the present invention compounds of 
formula (Id) wherein R^ R^ r2^ r3^ X, n and z are as defined above 
and Q represents hydrogen may be prepared by the reaction of a 
compound of formula (XIV): 

^Rb ^Rb 

Ra ^ 

(XIV) (XlVa) 
wherein and Rt> are as defined above, with a carboxylic acid of 
formula (XV): 
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CO,H 




i-(XR3)2 



(R2)n 



(XV) 



10 



15 



wherein r2, r3, X, n and z are as defined above. The compounds 
of formula (XIV) may exist as the tautomer (XlVa) and both forms may 
be used. The reaction is generally performed in the presence of a 



dicyclohexylcarbodiimide. One to 1.5 equivalents of the coupling agent 
are generally used. The reaction is preferably conducted in the presence 
of a base such as an alkali metal carbonate preferably potassium 
carbonate, and in a solvent such as an alcohol for example t-amyl 
alcohol, t-butanol or i-propanol, and at a temperature of about 20^C to 
the reflux temperature of the solvent and preferably 50-lOO^C. 

According to a further feature of the present invention compounds 
of formula (Id) wherein R^, R*', r2, r3, X, n and z are as defmed above 
and Q represents hydrogen may also be prepared by the reaction of a 
compound of formula (XIV) or (XlVa) above with an acid chloride of 
formula (IX) wherein r2, r3, X, n and z are as defined above, to give an 
ester of formula (XVI): 



followed by rearrangement to give the compound of formula (Id). 
The first stage of this process to give the ester intermediates of formula 
(XVI) is generally performed in the presence of a base such as 
potassium carbonate, triethylamine or pyridine, and in a solvent such as 
toluene, acetone, dichloromethane, acetonitrile or tetrahydrofuran, at a 
temperature of from 0-60^C. The rearrangement process to give the 
compounds of formula (Id) wherein Q is hydrogen is generally 
performed using a Lewis acid such as aluminium chloride; or preferably 



coupling agent, generally a carbodiimide such as N,n1- 




PCVI) 
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25 



using a base for example potassium carbonate or calcium hydroxide. 
One to ten equivalents of the base are used, optionally in the presence of 
a solvent such as acetone, methyl ethyl ketone, t-amyl alcohol, t- 
butanol, dioxan, toluene or xylene, at a temperature of SO-ISO^C. The 
rearrangement process is preferably performed in the presence of a 
catalytic amount of the corresponding compound of formula (XIV). 
Alternatively the rearrangement process may be performed in the 
presence of a source of cyanide in the presence of a base. Cyanide 
sources include metal cyanides for example alkali metal cyanides such 
as sodium cyanide, hydrogen cyanide, or cyanhydrins of dialkyl ketones 
preferably acetone cyanhydrin. Generally up to 0.5 equivalent 
(preferably 0.1 equivalent) of cyanide source is employed. Suitable 
bases include trialkylamines such as triethylamine, or pyridine or alkali 
metal carbonates such as potassium carbonate. Generally 1-4 
equivalents (preferably 2 equivalents) of the base is used. Solvents 
which may be used include toluene, acetonitrile, dichloromethane or 
preferably 1,2-dichloroethane. The reaction is generally performed at a 
temperature of from OOC-dO^C (generally at lO^C-SO^C), 

Compounds of formula (XVI) are novel and as such constitute a 
further feature of the invention. 

According to a further feature of the present invention compounds 
of formula (Id) wherein Ra Rb, r2^ r3^ x, n and z are as defined above 
and Q represents hydrogen may also be prepared by the reaction of a 
compound of formula (XIV) above with an aryl halide of formula 



wherein R^, r3, X, n and z are as defined above and T represents 
a bromine or iodine atom, in the presence of carbon monoxide and a 
palladium, nickel, cobalt or rhodium catalyst preferably 
bis(triphenylphosphine)palladium (II) chloride. The reaction is 
conducted in the presence of a base generally a trialkylamine such as 




(XVII) 
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triethylamine in a solvent which may be water and a phase transfer 
catalyst for example tetrabutylammonium bromide. 

According to a further feature of the present invention compounds 
of formula (Id) wherein R*', r2, r3, X, n and z are as defined above 
and Q represents 

According to a further feature of the present invention compounds 
of formula (Id) wherein R^ R^, r2, r3, X, n and z are as defined above 
and Q represents -S02^\ •SO2R2O, -COR^ 2^ .COR20, 
-C0CH20C(0)R16, .COCH2ORI2, .COCH2OR2O, -CONR5r6, 
.CONR20r21, -CONR22r23^ -C02R12^ .CO2R2O or .P(0)R5aR5b^ 

may be prepared by the reaction of the corresponding compoimd of 
formula (Id) wherein Q represents hydrogen, v^th an appropriately 
substituted sulphonyl halide, acyl halide, phosphonyl halide or 
phosphinyl halide (chlorides are the preferred halides). The reaction is 
generally performed using the same conditions as are employed for the 
above preparation of compounds of formula (Id) wherein Q represents 
alkyl and related derivatives. 

According to a further feature of the present invention compounds 
in which p or q is one or two may be prepared by the oxidation of the 
sulphur atom of the corresponding compounds in which p or q is 0 or 1, 
The oxidation of the sulphur atom is generally carried out using for 
example 3-chloroperoxybenzoic acid in an inert solvent such as 
dichloromethane at a temperature from -AO^C to room temperature. 

Intermediates in the preparation of compounds of formula (la), 
(lb), (Ic) and (Id) may be prepared by the application or adaptation of 
known methods. 

Compounds of formula (III) may be prepared by the reaction of 
compounds of formula (V) with either a trialkyl orthoformate such as 
triethyl orthoformate or a dimethylformamide dialkyl acetal such as 
dimethylformamide dimethyl acetal. 

The reaction vwth a trialkyl orthoformate can be carried out in the 
presence of acetic anhydride at the reflux temperature of the mixture and 
the reaction with dialkylformamide dialkyl acetal can be carried out 
optionally in the presence of an inert solvent at a temperature from room 
temperature to the reflux temperature of the mixture. 
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Compounds of fonnula (V) may be prepared by the reaction of an 
acid chloride of formula (IX) with a metal salt of a compoimd of 
formula (XVIII): 

O O 

OtBu 

(XVIII) 

wherein is as hereinbefore defined, to give a compound of 
formula PCIX): 



€02tBu 




(XIX) 

wherein r1, r2, r3^ x, z and n are as hereinbefore defined, which 
is subsequently decarboxylated to give a compound of formula (V), 
Generally the reaction to produce the compound of formula (XIX) is 
performed in a solvent such as a lower alcohol, preferably methanol, in 
the presence of a metal, preferably magnesium. The reaction may also 
be performed using a pre-prepared metal salt of a compoimd of formula 
(XVIII). The decarboxylation is generally performed by refluxing the 
compound of formula (XIX) in the presence of a catalyst, such as 
para-toluenesulphonic acid or trifluoroacetic acid, in an inert solvent e.g. 
toluene or 1,2-dichloroethane. 

Compounds of formula (V) may also be prepared by the reaction 
of a benzoic acid ester of formula (XX): 

CO2R24 
(R2)n— ^ I 

(XX) 

wherein r2, r3, X, z and n are as hereinbefore defined and r24 
represents a lower alkyl group (preferably methyl), with a compound of 
formula (XXI): 
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r1-C(0)-CH3 



(XXI) 



10 



15 



20 



25 



wherein r1 is as hereinbefore defined. The reaction is generally 
performed in a solvent such as ether, tetrahydrofiiran or N,N- 
dimethylfonnamide, in the presence of a base, preferably an alkali metal 
base such as sodium hydride, at a temperature from O^C to the reflux 
temperature. A number of compounds of formula (XK) wherein X 
represents -(CR9r10)v- and v represents zero are novel and as such 
constitute a further feature of the present invention. 

Intermediates of formula (VII) or (VIII) may be prepared by any 
of the processes described above for the preparation of a compound of 
formula (la) or (lb) fix)m the corresponding compounds of formula (III), 
(IV), (V) or (VI). 

Acid chlorides of formula (IX) may be prepared by the reaction of 
a benzoic acid of formula (XV) with a chlorinating agent, for example 
thionyl chloride at the reflux temperature of the mixture. In some cases 
the benzoyl chlorides may also be prepared by reaction of the benzoic 
acid with oxalyl chloride in a solvent such as 1,2-dichloroethane at from 
ambient to reflux temperature. 

A number of the benzoic acids of formula (XV) wherein X 
represents -(CR^R^^)^ and v represents zero are novel and as such 

constitute a fiirther feature of the present invention. 

Esters of formula (XX) may be prepared from acids of formula 
(XV) according to known methods. 

Compounds of general formula (VI) wherein is -C02-alkyl or 

-CN may be prepared by the reaction of compounds of general formula 



wherein represents C02-alkyl or -CN and L is as hereinbefore 
defmed, with a salt of hydroxylamine such as hydroxylamine 
hydrochloride, in a solvent such as ethanol or acetonitrile, optionally in 



(XXII): 




(XXII) 
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the presence of a base or acid acceptor such as triethylamine or sodium 
acetate. 

Compounds of general formula (VI) in which represents a 
carboxylic acid or carboxylic acid chloride may be prepared from the 
corresponding compound of general formula (VI) in which 
represents a carboxylic ester group by the hydrolysis of said ester group 
and conversion, as necessary, of the acid thus obtained to the acid 
chloride, e.g. by heating with thionyl chloride. 

Compounds of general formula (XXII) may be prepared by the 
reaction of a ketonitrile of fomula (XI) or a ketoester of formula 
(XXIII): 




.C02Alkyl 



(XXIII) 

with either triethyl orthoformate in the presence of acetic 
anhydride at the reflux temperature of the mixture or with 
dimethylformamide dimethylacetal optionally in an inert solvent such as 
toluene at a temperature from room temperature to the reflux 
temperature of the mixture. 

Beta-ketonitriles of formula (X) may be prepared from acid 
chlorides of formula RIcOCI by a number of methods well known in 
the chemical literature. For example, see Krauss, et al. Synthesis, 1983, 
308, or Muth, et al, J. Org. Chem, 1960, 25, 736. Alternatively beta- 
ketonitriles of formula (X) may be prepared by the reaction of an ester 
of formula Rl-C02Et, wherein is as hereinbefore defined, with 

acetonitrile. This reaction is described in the literature, for example see 
the article by Abramovitch and Hauser, J.Am. Chem. Soc, 1942, 64, 
2720. 

Beta-ketonitriles of formula (XI) may be prepared from benzoyl 
chlorides of formula (IX) or from corresponding ethyl benzoates in a 
manner analogous to the preparation of beta-ketonitriles of formula (X) 
set forth above. 
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Benzoic acids of formula (XV) or esters of formula (XX) in which 
r2 r3,r24 x,zand n are as defined above, may be prepared by the 
reaction of the corresponding compound of formula (XV) or (XX) in 
which r3 is replaced by a y2 (Y^ is as defined above preferably 
fluorine), vydth a compound of formula r3-H using the same procedure 
as described above for the preparation of compoxmds of formula (la) and 
(lb) firom compounds of formula (VII) and (VIII). 

Intermediates of formula (IV), (XIV), (XVIII), (XXI) and POQII), 
are known or may be prepared by the application or adaptation of known 
methods. 

Those skilled in the art will appreciate that some compounds of 
formula (I) may be prepared by the interconversion of other compounds 
of formula (I) and such interconversions constitute yet more features of 
the present invention. 

The following non-limiting Examples illustrate the preparation of 
compounds of formula Q) and the Reference Examples illustrate the 
preparation of intermediates in their synthesis. NMR Spectra are 
recorded as d (ppm) in deuterochloroform as solvent (unless ortherwise 
stated). 

Example 1 

Ethyl 5-cyclopropyl-4-(4-fluoro-2- 
trifluoromethyl)benzoylisoxazole-3-carboxylate (0.74g) was added to a 
suspension of sodium hydride (60%, 0.1 2g) and 1,2,4-triazole (0.2 Ig) in 
dry N,N-dimethylfonnamide at 20^C. The solution was stirred for 3 
hoursj poured into water, extracted (ethyl acetate), dried (magnesium 
sulphate) and evaporated. The residue was purified by chromatography 
to give ethyl 5-cyclopropyl-4-[4-(l,2,4-triazoM-yl)-2- 
trifluoromethylbenzoyl]isoxazole-3-carboxylate as a colourless solid 
(Compound 1, 0.79g),NMR 1.25(m,2H), 1.40(m,2H), 1.19(t,3H), 
2.46(m,lH), 4.09(q,2H), 7.65(d,lH), 8.00(dd,lH), 8.16-8.23(m,3H), 
8.80(s,lH). 

By proceeding in a similar manner the following compoimds were 
also prepared: 

ethyl 5-cyclopropyl-4-[4-(3-methylthio- 1 ,2,4-tria2oM -yl)-2- 
trifluoromethylben2oyl]isoxazole-3-carboxylate (Compound 2), NMR 
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1.25(m.2H), 1.38(m^H), 1.19(t,3H), 2.47(m,lH), 2.70(s,3H), 
4.09(q,2H), 7.61(d,lH), 7.92(dd.lH), 8.12(d,lH), 8.66(s,lH); 

ethyl 5-cyclopropyl-4-[4-(l ^,4-tria2ol- 1 -yl)naphth-l - 
oyl]isoxa2ole-3-carboxylate (Compound 3), NMR 1.18(m,2H), 
1.37(m,2H), 1.92(t,3H), 2.39(m.lH), 3.92(q,2H), 7.50-7.85(m,5H), 
8.28(s.lH), 8.48(s,lH), 8.58(d,lH); 

ethyl 5-cyclopropyI-4-[2-chloro-4-( 1 ,2,4-triazol- 1 - 
yl)benzoyl]isoxa2ole-3-carboxylate (Compound 4), NMR 1.20- 
1.40(m,4H), 1.23(t.3H), 2.45(m,lH), 4.15(q,2H), 7.62-7.90(m,3H). 
8.15(s,lH), 8.69(s.lH); 

ethyl 5-cyclopropyl-4-[2-iodo-4-(l ,2,4-triazol- 1 - 
yl)benzoyl]isoxa2ole-3-carboxylate (Compound 5), NMR 1.20- 
1.40(m,4H), 1.24(t,3H), 2.40(m,lH), 4.15(q,2H), 
7.52(d,lH),7.78(m,lH), 8.15(s,lH), 8.37(m,lH), 8.66(s.lH); 

ethyl 5-cyclopropyl-4-[2-methyl-4-(l ,2,4-triazol-l - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 6), NMR 1.15- 
1.40(m,4H), 1.19(t.3H), 2.32(m,lH), 2.64(s,3H), 4.1 l(q,2H), 
7.55(m,2H), 7.70(s,lH), 8.14(s,lH), 8.65(s,lH); 

ethyl 5-cyclopropyl-4-[2-benzyl-4-(l,2,4-triazol-l- 
yl)ben2oyl]isoxazole-3-carboxylate (Compound 7), NMR 1.15- 
1.30(m,4H), 1.22(t,3H), 2.00(m,lH), 4.18(q,2H), 4.34(s,2H).7.20- 
7.65(m,8H), 8.1 l(s,lH), 8.55(s,lH); 

ethyl 5-cyclopropyl-4-[4-(imidazol- 1 -yl)-2- 
trifluoromethylbenzoyl]isoxazole-3-carboxylate (Compound 8), NMR 
1.25(m^H), 1.38(m,2H), 1.19(t,3H),2.50(m,lH),4.09(q,2H), 
7.28(d,lH), 7.39(d,lH), 7.64(m,2H), 7.82(d,lH), 7.98(s,lH); 

ethyl 5-cycIopropyl-4-[4-(imidazol-l-yl)naphth-l-oyl]isoxa2ole-3- 
carboxylate (Compound 9), NMR 1.25(m,2H), 1.38(m,2H), 0.90(t,3H), 
2.42(m,lH), 3.90(q,2H), 7.25-7.80(m,7H), 8.60(d,lH); 

ethyl 5-cyclopropyl-4-[2-chloro-4-(imidazol- 1 - 
yl)benzoyI]isoxazole-3-carboxylate (Compound 10), NMR 1.20- 
1.45(m,4H), 1.23(t,3H), 2.46(m,lH), 4.16(q,2H), 7.23-7.53(m,4H), 
7.65(d,lH),7.95(s,lH) ; 

ethyl 5-cyclopropyl-4-[4-(imidazol-l-yl)-2- 
iodoben2oyl]isoxazole-3-carboxylate (Compound 11), NMR 1.18- 
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1.42(m,4H), 1.23(t,3H), 2.40(ra,lH), 4.14(q,2H), 
7.25(s,lH),7.33(m,lH), 7.50(m,2H),7.93(s,lH), 8.02(m,lH); 

ethyl 5-cyclopropyl-4-[4-(pyrazol- 1 -yl)-2- 
trifluoromethylbenzoyl]isoxazole-3-carboxylate (Compound 12), NMR 
1.20-1.40(m,4H), 1.21(t,3H), 2.40(m,lH), 4.10(q,2H), 6.57(m,lH), 
7.59(d,lH), 7.80(d,lH), 7.92(dd,lH), 8,04(d,lH), 8.20(d,lH); 

ethyl 5-cyclopropyl-4-[2-chloro-4-(pyrazol-l- 
yl)benzoyl]isoxazoIe-3-carboxylate (Compound 13), NMR 1.18- 
1.40(m,4H), 1.23(t,3H), 2.38(m,lH), 4.18(q,2H), 6.54(m,lH), 7.58- 
8.04(m,5H). 

By proceeding in a similar maimer and heating at SO^C the 
following compounds were also prepared: 

ethyl 5-cyclopropyl-4-[2,3-bis-(methylthio)-4-(l,2,4-triazol-l- 
yl)benzoyl]isoxazole-3-carboxylate (Compound 21), NMR 1 .2 (t,3H) , 

1.1- 1.4 (m,4H) , 2.1 (s,3H) , 2.4 (bs,4H) , 4.1 (q,2H) , 7.3 (d,lH) , 7.4 
(d,lH),8.1 (s,lH),8.6 (s,lH); 

ethyl 5-cyclopropyl-4-[2,3-bis-(methylthio)-4-(imida2ol- 1 - 
yl)benzoyl]isoxa2ole-3-carboxylate (Compound 22), NMR 1 .2 (t,3H) , 

1.2- 1.4 (m,4H) , 2.0 (s,3H) , 2.4 (s,3H) , 2.5 (m,lH) , 4.1 (q,2H) , 7.2 - 
7.4(m,4H),7.8(s,lH); 

ethyl 5-cyclopropyl-4-[3-fluoro-2-methylthio-4-(l ,2,4-triazol-l- 
yl)benzoyl]isoxazole-3-carboxylate (Compound 23), NMR 1.2 (t,3H) , 
1.2-1.4 (m,4H) , 2.3 (m,lH) , 2.4 (s,3H) , 4.1 (q,2H) , 7.3 (d,lH) , 7.8 
(m,lH),8.1 (s.lH),8.7 (s,lH); 

ethyl 5-cyclopropyl-4-[2-methylthio-3,4-bis-( 1 ,2,4-triazol-l - 
yl)benzoyl]isoxazole-3-carboxylate (Compoimd 24), NMR 1.2 (t,3H) , 
1.1-1.4 (m,4H) , 2.0 (s,3H) , 2.5 (m,lH) , 4.1 (q,2H) , 7.6 (d,lH) , 7.7 
(d,lH) , 7.9 (s,lH) , 8.0 (s,lH)8.2 (s,lH); 

ethyl 5-cyclopropyl-4-[3-bromo-2-methylthio-4-(l ,2,4-triazol-l - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 25), NMR 1 .2 (t,3H) , 
1.2 - 1.4 (m,4H) , 2.4 (s,3H) , 2.5 (m,lH) , 4.2 (q,2H) , 7.4 (d,lH) , 7.5 
(d,lH),8.2 (s,lH),8.5(s,lH); 

ethyl 5-cyclopropyl-4-[2-methylthio-4-(l,2,4-triazol-l- 
yl)benzoyl]isoxazole-3-carboxylate (Compound 26), NMR 1.1 (t,3H) , 
1.0 - 1.3 (m.4H) , 2.2 (m,lH) , 2.5 (s,3H) , 4.1 (q,2H) , 7.3 (d,lH) , 7.6 
(d,lH) , 7.7 (s,lH) , 8.1 (s,lH) , 8.6 (s,lH); 
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ethyl 5-cyclopropyl-4-[2-methylthio-4-(imidazol- 1 - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 27), NMR 1.1 (t,3H) , 

1.0- 1.3 (m,4H) , 2.1 (m,lH) , 2.4 (s,3H) . 4.1 (q,2H) , 7.1 (d,lH) , 7.2 
(s,lH) , 7.3 (<UH) . 7.5 (d,lH) , 7.8 (s,lH); 

ethyl 5-cyclopropyl-4-[2-ethyl-3-methylthio-4-(l ,2,4-triazol-l- 
yl)benzoyl]isoxazole-3-carboxylate (Compound 28), NMR 1.1 (t,3H) , 
1.2 (t,3H) , 1.0 - 1.3 (m,4H) , 2.3 (m,lH) , 2.9 (s,3H) , 3.1 (q,2H) , 4.1 
(q,2H) , 7.3 (s,2H) , 8.1 (s,lH) , 8.7 (s,lH); 

ethyl 5-cyclopropyl-4-[2-isobutyl-4-( 1 ,2,4-triazol- 1 - 
yl)ben2oyl]isoxazole-3-carboxylate (Compound 29), NMR 0.9 (d,6H) , 
1.2 (t,3H) , 1.1 . 1.3 (m,4H) , 2.0 (m,lH) , 2.2 (m,lH) , 2.8 (d,2H) , 4.1 
(q,2H) , 7.5 (m,2H) , 7.6 (s,lH) , 8.1 (s,lH) , 8.6 (s,lH); 

ethyl 5-cyclopropyl-4-[2-isobutyl-4-(imida2ol- 1 - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 30), NMR 0.9 (d,6H) , 
1.2 (t,3H) ,1,1-1.4 (m,4H) , 2.0 (m,lH) , 2.2 (m,lH) , 2.8 (d,2H) , 4.1 
(q,2H) , 7.2 - 7.4 (m,4H) , 7.5 (d,lH) , 8.0 (s.lH); 

ethyl 5-cyclopropyl-4-[3-methoxy-2-methylthio-4-(l,2,4-triazol-l - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 31), NMR 1.1 (t,3H) , 

1.1- 1.3 (m,4H) , 2.3 (m,lH) , 2.4 (s,3H) , 3.7 (s,3H) , 4.1 (q,2H) , 7.2 
(d,lH) , 7.7 (d,lH) , 8.1 (s,lH) , 8.9 (s,lH); 

ethyl 5-cyclopropyl-4-[2,3-bis-(methylthio)-4-( 1 ,2,3-triazol-2- 
yl)benzoyl]isoxazole-3-carboxylate (Compound 32), NMR 1.2 (t,3H) , 
1.2 - 1.4 (m,4H) , 2.1 (s,3H) , 2.4 (s,3H) , 2.5 (m,lH) , 4.1 (q,2H) , 7.4 
(d,lH),7.5(d.lH),7.9(s.2H); 

ethyl 5-cyclopropyl-4-[3-bromo-2-methylthio-4-( 1 ,2,3-tria2ol-2- 
yl)benzoyl]isoxazole-3-carboxylate (Compound 33), NMR 1.3 (t,3H) , 

1.2- 1.4 (m,4H) , 2.4 (m,lH) , 2.4 (s,3H) , 4.2 (q,2H) , 7.4 (d,lH) , 7.5 
(d.lH),7.9(s,2H); 

ethyl 5-cyclopropyl-4-[3-bromo-2-methylthio-4-( 1 ,2,3-triazol- 1 - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 34), NMR 1.2 (t,3H) , 
1.2 - 1.4 (m,4H) , 2.4 (s,3H) , 2.5 (m,lH) , 4.2 (q,2H) , 7.4 (d,lH) , 7.5 
(d,lH).7.9(s.lH),8.0(s,lH); 

ethyl 5-cyclopropyl-4-[2-methylthio-4-( 1 ,2,3-triazol-2- 
yl)benzoyl]isoxazole-3-carboxylate (Compound 35), NMR 1.1-1.4 
(m,4H) , 1.1 (t3H) , 2.2 (m.lH) , 2.6 (s,3H) , 4.1 (q,2H) , 7.6 (d.lH) , 
7.9(m,3H),8.1 (s,lH); 
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ethyl 5-cyclopropyl"4-[2,3-bis-(methylthio)-4-(3-methyM,2,4- 
triazoH-yl)benzoyl]isoxazole-3-carboxylate (Compound 36),NMR 1.2 
(t,3H) , 1.1 - 1.4 (m,4H) , 2.1 (s,3H) , 2.3 (m,lH) , 2.4 (s,3H) , 2.5 
(s,3H), 4.1 (q,2H) , 7.4 (d,lH) , 7.5 (d,lH) , 8.5 (s,lH); 
5 ethyl 5-cyclopropyl-4-[3-broino-2-inethylthio-4-(3-inethyl. 1 ,2,4- 

triazol-l.yl)benzoyl]isoxazole-3-carboxylate (Compound 37), NMR 1.2 
(UH) , 1.2 - 1.4 (m,4H) , 2.3 (m,lH) , 2.4 (s,3H) , 2.5 (s,3H) , 4.2 
(q,2H) , 7.4 (d,lH) , 7.5 (d,lH) , 8.4 (s,lH); 

ethyl 5-cyclopropyl-4-[3-bromo-2-methylthio-4-(5-methyl-l ,2,4- 
10 triazol-4-yl)benzoyl]isoxazole-3-carboxylate (Compound 38), NMR 1.2 

- 1.4 (m,4H) , 1.3 (t,3H) , 2.3 (s,3H) , 2.4 (s,3H) , 2.5 (m,lH) , 4.1 
(q,2H),7.4(m,2H),8.0(s,lH). 

By proceeding in a similar manner and heating at lOO^C the 
following compounds were also prepared: 
15 ethyl 5-cyclopropyl-4-[2-methylthiomethyI-4-(l,2,4-tria2ol-l- 

yl)benzoyl]isoxazole-3-carboxylate (Compound 39), NMR 1.2 (t,3H) , 
1.2 - 1.4 (m,4H) , 2.0 (s,3H) , 2.1 (m,lH) , 4.0 (s,2H) , 4.1 (q,2H) , 7.5 
(d,lH) , 7.6 (d,lH) , 7.8 (s,lH) , 8.1 (s,lH) , 8.6 (s,lH); 

ethyl 5-cyclopropyl-4-[2,3-bis-(methylthio)-4-(tetrazol-l - 
20 yl)benzoyl]isoxazole-3-carboxylate (Compound 40), NMR 1 .2 (t,3H) , 

1,2-1.4 (m,4H) , 2.2 (s,3H) , 2.4 (s,3H) , 2.5 (m,lH) , 4.1 (q,2H) , 7.5 
(d,lH),7.6 (d,lH),9.1(s,lH); 

ethyl 5-cyclopropyl-4-[2-methylthio-4-(tetrazol-l - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 41), NMR 1.2 (t,3H) , 
25 1 . 1 - L4 (m,4H) , 2.3 (m,lH) , 2.6 (s,3H) , 4.2 (q,2H) , 7.4 (d,lH) , 7.7 

(d,lH),7.8(s,lH),9.1 (s,lH); 

ethyl 5-cyclopropyl.4-[2-ethyl-3-methylthio-4-(tetrazol-l - 
yl)ben2oyl]isoxazole-3-carboxylate (Compound 42), NMR 1.1 (t,3H) , 
1.2 (t,3H) , 1.1 - 1.4 (m,4H) , 1.9 (s,3H) , 2.4 (m,lH) , 3.1 (q,2H) , 4.0 
30 (q,2H),7.4(m,2H),9.1(s,lH); 

ethyl 5-cyclopropyl-4-[2-ethyl-3-methyIthio-4-(l ,2,3-tria2ol-2- 
yl)benzoyl]isoxazole-3-carboxylate (Compound 43), NMR 1.1-1.4 
(m,4H) , 1.2 (t,3H) , 1.3 (t,3H) , 2.0 (s,3H) , 2.3 (m,lH) , 3.2 (q,2H) , 4.1 
(q,2H),7.4(s,2H),7.9(s,2H); 
35 ethyl 5-cyclopropyl'4-[2-ethyl-3-methylthio-4-(l ,2,3-tria2ol-l - 

yl)benzoyl]isoxazole-3-carboxylate (Compound 44), NMR 1.1-1.4 



(m,4H) , 1.2 (t,3H) , 1.3 (t,3H) , 1.9 (s,3H) , 2.4 (m,lH) , 3.1 (q,2H) , 4.1 
(q,2H) , 7.4 (s,2H) , 7.9 (s,lH) , 8.2 (s.lH); 

ethyl 5-cyclopropyl-4-[2-isobutyl-4-(l,2,3-tria2ol-l- 
yl)benzoyl]isoxazole-3-carboxylate (Compound 45), NMR 0.9 (d,6H) , 
1.1 (t.3H) , 1.0 - 1.3 (m,4H) , 1.9 (m,lH) , 2.1 (m,lH) , 2.7 (d,2H) , 4.1 
(q,2H) , 7.5 (d,lH) , 7.6 (d,lH) . 7.7 (s,lH) , 7.8 (s.lH) , 8.0 (s,lH); 

ethyl 5-cycIopropyl-4-[2-methylthio-4-(3-methyl-l,2,4-tria2ol-.l- 
yl)benzoyl]isoxazole-3-carboxylate (Compound 46), NMR 1.1 (t,3H) , 
1.1-1.4 (m,4H) , 2.2 (m,lH) , 2.5 (s,3H) , 2.6 (s,3H) , 4.1 (q,2H) , 7.3 
(d,lH) , 7.6 (d,lH) , 7.7 (s,lH) , 8.5 (s,lH); 

ethyl 5-cyclopropyl-4-[2-ethyl-3-methylthio-4-(3-methyl- 1 ,2,4- 
triazol-l-yl)benzoyl]isoxazole-3-carboxylate (Compound 47), NMR l.I 
- 1.3 (m,7H) , 1.2 (t,3H) , 1.9 (s,3H) , 2.0 (s,3H) , 2.2 (m,lH) , 3.1 
(q,2H), 4.1 (q,2H) , 7.2 (s,lH) , 7.3 (s,2H) , 8.5 (s,lH); 

ethyl 5-cycIopropyl-4-[2-isobutyl-4-(3-methyl-l ,2,4-tria2ol-l - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 48), NMR 0.9 (d,6H) , 
1.1-1.3 (m,4H) , 1.2 (t,3H) , 2.0 (m,lH) , 2.1 (m,lH) , 2.5 (s,3H) , 2.8 
(d,2H) , 4.2 (q,2H) , 7.5 (ra,2H) , 7.6 (m,lH) , 8.5 (s,lH); 

ethyl 5-cyclopropyl-4-[2-chloro-4-(l ,2,3,4-tetrazol-l - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 132), NMR 1.2- 
1.3(m,5H), 1.3(m,2H), 2.5(m,lH), 4.1(q,2H), 7.7(m,2H), 7.9(d,lH), 
9.1(s,lH); 

ethyl 5-cyclopropyl-4-[2-methyl-4-(l,2,3,4-tetra2ol-l- 
yl)ben2oyl]isoxa2ole-3-carboxylate (Compound 129), NMR 1.1- 
1.2(m,5H), 1.3(m,2H), 2.3(m,lH), 2.6(s,3H), 4.0(q,2H), 7.5(m,2H), 
7.6(s,lH), 9.0(s,lH); 

ethyl 5-cyclopropyl-4-[8-(l ,2,3,4-tetrazol-l-yl)-l ,4-benzoxathian- 
5-oyl]isoxazole-3-carboxylate (Compound 429), NMR l.l-1.3(m,7H), 
2.2(m,lH), 3.1(t^), 4.1(q,2H), 4.5(t,2H), 7.3(d,lH), 7.5(d,lH), 
9.1(s,lH); 

ethyl 5-cyclopropyl-4-[2-chloro-4-( 1 ,2,3-triazol- 1 - 
yl)benzoyl]isoxa2ole-3-carboxylate (Compound 160), NMR 1.2(m,5H), 
1.3(m,2H), 2.4(m,lH), 4.1(q,2H), 7.7(d,lH), 7.8(d,lH), 7.9(s,lH), 
7.9(s,lH),8.1(s,lH); 

ethyl 5-cyclopropyl-4-[2-chloro-4-(l,2,3-tria2ol-2- 
yl)ben2»yI]isoxazole-3-carboxylate (Compound 173),NMR 1.2(m,5H), 
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1.3(m,2H), 2.4(m,lH), 4.1(q,2H), 7.6(d,lH), 7.9(s.2H). 8.1(d,lH). 
8.2(s,lH); 

ethyl 5-cyclopropyl-4-[2-trifluoromethyl-4-(l ,2,3-triazol-l - 
yl)ben20yl]isoxazole-3-carboxylate (Compound 154),NMR l.l(t,3H), 
1.2(m,2H), 1.4(m,2H), 2.5(m,lH), 4.1(q,2H), 7.6(d,lH), 7.9(s,lH), 
8.0(d,lH), 8.1(s,lH), 8.2(s,lH); 

ethyl 5-cyclopropyl-4-[2-trifluoromethyl-4-(l,2,3-tria2ol-2- 
yl)benzoyl]isoxazole-3-carboxylate (Compound 167),NMR 1.1- 
1.2(m,5H), 1.3(m,2PI).2.3(m,lH),4.0(q,2H).7.5(d,lH), 7.8(s,2H), 
8.2(d,lH), 8.5(s,lH); 

ethyl 5-cyclopropyl-4-[2-methyl-4-(l ,2,3-triazol-l - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 158), NMR 1.2(m,5H), 
1.3(m,2H), 2.3(m,lH), 2.6(s,3H), 4.1(q.2H), 7.5(d,lH), 7.6(d,lH), 
7.7(s,lH), 7.9(s,lH), 8.0(s,lH); 

ethyl 5-cyclopropyl-4-[8-(l ^,3-triazol-2-yl)- 1 ,4-benzoxathian-5- 
oyl]isoxazole-3-caiboxyIate (Compound 430), NMR l.l-1.3(m,7H), 
2.2(ra,lH), 3.1(t,2H), 4.1(q,2H), 4.4(t,2H), 7.1(d,lH), 7.2(d,lH), 
7.8(s,2H); 

ethyl 5-cyclopropyl-4-[3-methoxy-2-methylthio-4-(l,2,3-triazol-l- 
yl)benzoyl]isoxazole-3-carboxylate (Compound 431), NMR 1.1- 
1.2(m,5H), 1.3(m,2H), 2.3-2.4(m,4H), 3.6(s,3H), 4.0(q,2H). 7.2(d,lH), 
7.7(d,lH), 7.8(s,lH), 8.2(s,lH); 

ethyl 5-cyclopropyl-4-[2-methylthio-4-(l ,2,3-benztria2ol-l- 
yl)ben2oyl]isoxazole-3-carboxylate(Compound 184), NMR l.l(m,5H), 
1.2(m,2H), 2.2(m,lH), 2.5(s,3H), 4.1(q,2H), 7.4(t,lH), 7.5(m,2H), 
7.7(m,2H), 7.8(s,lH), 8.1(d,lH); 

ethyl 5-cyclopropyl-4-[2-methylthio-4-( 1 ,2,3-triazol- 1 - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 155), NMR 1.1- 
1.2(m,5H), 1.3(m,2H), 2.3(m,lH), 2.6(s,3H), 4.1(q.2H), 7.4(d,lH), 
7.6(d,lH), 7.9(s,2H), 8.1(s,lH) and 

ethyl 5-cyclopropyl-4-[8-(l,2,3-benztriazol-l-yl)-l ,4- 
benzoxathian-5-oyI]isoxazole-3-carboxylate (Compound 432), NMR 
l.l-1.3(m,7H), 2.2(m,lH), 3.1(t,2H), 4.1(q,2H), 4.4(t,2H), 7.2- 
7.5(m,5H). 8.1(d,lH). 
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By proceeding in a similar manner but using 1 ,2,4-tria2ole 1 - 
sodium salt and heating at 50^C the following compounds were also 
prepared: 

ethyl 5'K;yclopropyl-4-[3-fluoro-2-methylthio-4-(imidazoH - 
yl)benzoyl]isoxazoIe-3-carboxylate (Compound 116), NMR Ll(t,3H), 
1.2-1.3(m,4H), 2.4(m,4H), 4.1(q^H), 7.1-7.3(m,4H), 7.8(s,lH); 

ethyl 5-cyclopropyl-4-[3-methoxy-2-methylthio-4-(iniidazol-l - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 433), NMR 1.2(t,3H), 
1.2-L3(m,4H), 2.3-2.4(m,4H), 3.5(s,3H), 4.0(q,2H), 7.1-7,3(m,4H), 
7.8(s,lH) and 

ethyl 5-cyclopropyl-4-[2-isobutyl-4-(5-methy 1- 1 ,2,4-triazol- 1 - 
yl)benzoyl]isoxazole-3-carboxylate (Compound 434), NMR 0.9(d,6H), 
1.2.1.3(m,7H), 2.0(m,lH), 2.2(m,lH), 2.6(s,3H), 2.8(d,2H), 4.2(q,2H), 
7.4(m,2H), 7.5(d,lH), 7.9(s,lH). 

Example 2 

Hydroxylamine hydrochloride (0.45 g) was added to a stirred 
solution of 3-cyclopropyl-2-dimethylaminomethylene-l-[4-(l,2,4- 
triazol-l-yl)-2-trifluoromethylphenyl]propan-l,3-dione in ethanol. 

After 2 hours, water was added and the mixture extracted with 
dichloromethane, washed with water, dried (magnesium sulphate) and 
evaporated. This residue was purified by chromatography eluting with 
hexane/ethyl acetate (1:1) to give 5-cyclopropyl-4-[4-(l,2,4-tria2ol-l- 
yl)-2-trifluoromethylbenzoyl]isoxazole (Compound 14, 1.56g)asa 
yellow solid, NMR 1.28(m,2H), 1.38(m,lH), 1.65(m,lH), 7.67(d,lH), 
8.03(m,lH), 8.18(m,3H), 8.72(s,lH). 

By proceeding in a similar manner the following compounds were 
also prepared: 

. 5-cyclopropyl-4-[2-(l ,2,4-triazol- 1 -yl)benzoyl]isoxa2ole 
(Compound 15), NMR 1.20-1. 3 5(m,4H), 2.60(m,lH), 7.55.7.76(m,3H), 
7.99(s,lH), 8.07(s,lH), 8.38(s,lH); 

5-cyclopropyl-4-[2-(pyrazol-l -yl)benzoyl]isoxa2ole (Compound 
16), NMR 1.12-1.30(m,4H), 2,70(m,lH), 6.34(m,lH),7.47.7.65(m,4H), 
7.71(m,lH), 7.92(s,lH); 

5-cyclopropyl-4-[8-(l ,2,4-triazoM-yl)-l ,4-benzoxathian-5- 
oyl]isoxazole (Compound 428), NMR l.l-1.3(m,4H), 2.7(m,lH), 3.0- 
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3.2(m,2H), 4.6(q,2H), 7.2(d,2H), 7.6(d,lH), 8.0(s,lH), 8.2(s,lH), 
8.8(s,lH); 

5-cyclopropyl-4-[2-methylthio-4-( 1 ,2,4-triazoH - 
yl)benzoyl]isoxazole (Compound 51), NMR 1.2(m,2H), 1.3(m^H), 
2.5(s,3H), 2.6(m,lH), 7.4(d,lH), 7.5(d,lH), 7.7(s,lH), 8.1(s,lH), 
8.2(s,lH), 8.6(s,lH); 

5-cydopropyl-4-[2-methyl-4-(l ,2,4-triazoH -yl)- 
benzoyl]isoxazole (Compound 56), NMR l.l(m,2H), 1.3(m,2H), 
2.4(s,3H), 2.5(m,lH), 7.4(d,lH), 7.5(d,lH), 7.6(s,lH),8.0(s,lH), 
8.2(s,lH), 8.6(s,lH);and 

5 -cyclopropyl-4- [2-( 1 ,2,4-triazol- 1 -yl)-4- 
trifluoromethylbenzoyljisoxazole (Compound 246), NMR 1.2- 
1.4(m,4H), 2.6(m,lH), 7.6(d,lH), T.9(m,2H), 8.0(s,2H), 8.5(s,lH). 

Example 3 

To a suspension of magnesium turnings (0.20g) and methanol was 
added a catalytic amount of carbon tetrachloride at 20OC.The mixture 
was stirred until dissolved, and a suspension of 3-cyclopropyH-[2- 
(l,2,4-triazol-l-yl)phenyl]propan-l,3-dione (1.44g) in methanol was 
added. The mixture was warmed to 60^C, then evaporated and the 
residue dissolved in toluene. Ethyl chloroximidoacetate (0.91 g) was 
added and the mixture stirred overnight. Aqueous hydrochloric acid 
was added and the organic layer washed (water), dried (magnesium 
sulphate), evaporated and the residue purified by chromatography 
eluting with ethyl acetate/hexane to give ethyl 5-cyclopropyl-4-[2- 
(l,2,4-triazol-l-yl)benzoyl]isoxazole-3-carboxylate (Compound 17, 
l.lg),NMR L20(t.3H), 1.20{m,2H) ,1.28(m,2H), 2.33(m,lH), 
4.11(q,2H). 7.50-7.77(m,4H), 8.0l(s,lH), 8.41(s,lH). 

Example 4 

A mixture of 18-crown-6 (1.06g) and 37% w/w potassium fluoride 
on basic alumina (0.69g) was added portionwise to a mixture of ethyl 5- 
cyclopropyM-(2-fluoro-4-trifluoromethylbenzoyl)isoxazole-3-' 
carboxylate (1.48g) and 1,2,4-triazole (0.28g) in acetonitrile. The 
mixture was refluxed for 9.5 hours, evaporated and the residue purified 
by chromatography, eluting with ethyl acetate/hexane to give ethyl 5- 
cyclopropyl-4-[2-(l ,2,4-triazol-l -yl>4- 

trifluoromethylbenzoyl]isoxazole-3-carboxylate (Compound 18, 0.77g) 
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as an orange gum, NMR 1 .2 1 (t,3H), 1 ,25(m,2H), 1 .30(m,2H), 
2.45(m,lH), 4.12(q,2H), 7.72(d,2H),7.80(d,2H),7.85(s,lH),8.04(s,lH), 
8.46(s,lH). 

By proceeding in a similar manner the following compounds were 
also prepared: 

ethyl 5-cyclopropyl-4-[2-( 1 ,2,3-triazol- 1 -yl)-4- 
trifluoromethylbenzoyl]isoxazole-3-carboxylate (Compoxmd 311), NMR 
l.l(t,3H), l.l-1.2(m,4H), 2.4(m,lH), 4.2(q,2H), 7.7(m,4H), 8.2(s,lH); 

ethyl 5-cyclopropyl-4-[2-( 1 ,2,3-triazol-2-yl)-4- 
trifluoromethylbenzoyl]isoxazole-3-carboxylate (Compound 321), NMR 
l.l(t,3H), l.l-h2(m,4H), 2.3(m,lH), 4.0(q,2H), 7.6(s,lH), 7J(d,lH), 
7.8(d,2H),7.9(s,lH)and 

ethyl 5-cyclopropyl-4-[2-(l,2,3,4-tetra2oH-yl)-4- 
trifluoromethylbenzoyl]isoxazole-3-carboxylate (Compound 291), NMR 
1.2(t,3H), L2-1.5(m,4H), 2.4(m,lH), 4,l(q,2H), 7.6(d,lH), 7.8(d,lH), 
7.9(s,lH), 9.1(s,lH). 

Example 5 

m-Chloroperbenzoic acid (0.1 8g) was added to a stirred solution 
of ethyl 5-cyclopropyl-4-[4-(3-methylthio-l,2,4-triazol-l-yl)-2- 
trifluoromethylbenzoyl]isoxa2X)le-3-carboxylate (0.44g) in 
dichloromethane at 20^C. After 2 hours the mixture was washed with 
sodium metabisulphite solution and potassium carbonate solution. The 
organic layer was dried (magnesium sulphate), evaporated and the 
residue purified by chromatography to give ethyl 5-cyclopropyl"4-[4-(3- 
methylsulphinyl-1 ,2,4-triazoH -yl)-2-trifluoromethylbenzoyI]isoxa2ole- 
3-carboxylate (Compound 19, 0.3g), NMR l,25(m,2H), L40(m,2H), 
1.20(t,3H), 2,48(m,lH), 3.13(s,3H), 4.09(q,2H), 7.78(d,lH), 
8.05(dd,lH), 8.22(s,lH), 8.93(s,lH). 

By proceeding in a similar manner the following compoimds were 
also prepared: 

ethyl 5-cyclopropyl-4-[4-(3-methylsulfonyl- 1 ,2,4-triazol- 1 -yl)-2- 
trifluoromethylbenzoyl]isoxazole-3-carboxylate (Compound 20), NMR 
1.25(m,2H), 1.40(m,2H), 1.20(t,3H), 2.50(m,lH), 338(s,3H), 
4.09(q,2H), 7.68(d,lH), 8.03(dd,lH), 8.20(d,lH), 8.88(s,lH); 

5-cyclopropyl-4-[2-methylsulfmyl-4-(l ,2,4-triazol- 1 - 
yl)benzoyl]isoxazole (Compound 91), NMR 1.2(m,2H), 1.3(m,2H), 
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2.6(m,lH), 3.0(s,3H), 7.9(d,lH), 8.0(d,lH), 8.1(s,lH),8.3(s,lH), 
8.6(s,lH),8.8(s,lH);and 

5-cy clopropyl-4-[2-methylsulfonyM-( 1 ,2,4-triazol- 1 - 
yl)benzoyl]isbxazole (Compound 92), NMR 1.2(m,2H), 1.3(m,2H), 
2.5(m,lH), 3.3(s,3H), 7.6(d,lH), 8.1(ni,3H), 8.4(s,lH), 8.7(s,lH). 

Example 6 

A mixture of 5-cyclop^opyl-4-[4-(l,2,4-triazol-l-yl)-2- 
t^ifluo^omethylbenzoyl]isoxazole (0.3g) and triethylamine (3ml) was 
stirred in dichloromethane for 1.25 hours, washed with citric acid and 
the organic phase, dried (magnesium sulphate) and evaporated to give 2- 
cyano-3-cyclopropyl- 1 -[4-(l ,2,4-triazol- 1 -y l)-2- 
trifluoromethylphenyl]propan-l,3-dione as an orange solid (Compound 
49, 0.24g),NMR 1.33(m,2H),L50(m,2H), 1.38(m,lH),7,78(d,lH), 
8.05(m,lH), 8.20(m,2H), 8.85(m,lH). 

Example 7 

Sodium methoxide (17mg) followed by sodium hydroxide (2M 
solution) was added to a solution of 5-cyclopropyl-4-[2-(l,2,4-triazol-l- 
yl)-4-trifluoromethylbenzoyl]isoxazole (O.lg), stirred overnight, 
acidified (2M hydrochloric acid) and extracted (dichloromethane). The 
extract was dried (magnesium sulphate) and evaporated to give 2-cyano- 
3-cyclopropyl- 1 -[2-( 1 ,2,4-triazol- 1 -y l)-4-trifluoromethy Ipheny l]propan- 
1,3-dione (Compound 424), NMR 1 .2(m,2H), 1.3(m,2H), 2.1(m,lH), 
7.7(m,3H), 8.0(s,lH), 8.5(s,lH), 15(bs,lH), 

Example 8 

To a solution of l,3-dimethyl-5-[4-(l,2,4-triazol-l-yl)-2- 
trifluoromethylbenzoyloxy]-lH-pyrazole (1.93g) in t-amyl alcohol was 
added a catalytic amount of l,3-dimethyl-5-hydroxy-lH-pyrazole and 
potassium carbonate (0.76g) at 20^C, The reaction mixture was warmed 
to lOO^C, stirred for 4 hours and cooled. After extraction with ether the 
aqueous layer was acidified (aqueous citric acid), extracted 
(dichloromethane), dried (magnesium sulfate) and evaporated to give 
l,3-dimethyl-5-hydroxy-4-[4-(l,2,4-triazol-l-yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole as an orange glassy solid 
(Compound 501, L85g), NMR 1.70(s,3H), 3.65(s,3H), 7.69(1H), 
8.00(1H), 8.15(1H), 8.18(s,lH), 8.71(s,lH). By proceeding in a similar 
manner the following compounds were also prepared: 
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5-hydroxy-l.methyl-4-[4-(l,2,4-triazol-l-yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 517), NMR 
3.73(3H,s), 7.33(lH,s), 7.73(lH,d), 8.00(lH,d), 8.18(2H), 8.71(1H); and 

1 ,3-dimethyl-5-hydroxy-4-(4-(l ,2,4-triazol- 1 -yl)-2- 
chloroben2oyl]-lH-pyra2X)le (Compound 1116), NMR 1.82 (s, 3H), 
3.65 (s,3H), 7.47 (d, IH), 7.76 (d, IH), 7.90 (d, IH), 8.16 (s, IH), 8.67 
(s, IH). 

Example 9 

To a solution of l,3-dimethyl-5-hydroxy-4-[4-(l,2,4-triazoM-yl)- 
2-trifluoromethylbenzoyl]-lH-pyrazole (0.35g) inN,N- 
dimethylformamide was added phenacyl chloride (0.1 7g) and potassium 
carbonate (0.1 5g) at 20^C. The mixture was stirred for 4 hours, diluted 
with ether and washed with water. The organic layer was dried 
(magnesium sulfate), evaporated and the residue purified by 
chromatography to give l,3-dimethyl-5-phenacyloxy-4-[4-(l,2,4-tria2ol- 
l-yl)-2-trifluoromethylben2oyl]-lH-pyrazole (Compound 502, 0.37g), 
NMR 1.74(s,3H), 3.86(s,3H), 5.85(s,2H), 7.45-7.65(4H), 7.80-7.98(3H). 
8.10(1H), 8.16(s,lH), 8.68(s,lH). 

By proceeding in a similar manner the following compoimds were 
also prepared: 

l,3-dimethyl-5-methoxy-4-[4-(l ,2,4-triazol-l -yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 503), NMR 

2.03(s,3H),3.65(s,3H),3.83(s,3H),7.60(lH),7.96(lH),8.12(lH),8.17(s,l 
H),8.70(s,lH); 

5-ethoxy.I,3.dimethyl-4-[4-(l,2,4-triazoM.yl).2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 504), NMR 
1.18(t,3H),2.04(s,3H),3.62(s,3H),4.07(q,2H),7.60(lH),7.95(lH),8.13(l 
H),8.18(s,lH),8.70(s,lH); 

1 ,3-dimethyl-5-isopropyloxy-4-[4-( 1 ,2,4-triazol- 1 -yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 505), NMR 
1.19(d,6H),1.99(s,3H),3.65(s,3H),4.60(sep,lH),7.59(lH),7.95(lH),8.14( 
lH),8.17(s,lH),8.69(s,lH); 

5-benzyloxy- 1 ,3-dimethyl-4-[4-( 1 ,2,4-triazol- 1 -yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 506), NMR 
2.02(s,3H),3.43(s,3H),5.08(s,2H),7.l5- 
7.32(5H),7.53(lH),7.90(lH),8.08(lH),8.17(s,lH),8.64(s,lH); 
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1 ,3-dimethyl-5-methoxycarbonylmethoxy-4-[4-( 1 ,2,4-triazol- 1 - 
yl)-2-trifluoromethylbenzoyl]-lH-pyrazole (Compound 507), NMR 
1.75(s,3H),3.77(s,3H),3.79(s,3H),5.03(s,2H),7.54(lH),7.98(lH),8.13(l 
H),8.17(s,lH),8.71(s,lH); 
5 1 ,3-dimethyl-5-[l -(methoxycarbonyl)ethoxy]-4-[4-( 1 ,2,4-tria2ol- 

l-yl)-2-trifluoromethylbenzoyl]-lH-pyrazole (Compound 508), NMR 
1.65(d,3H),1.72(s.3H),3.74(s,3H),3.78(s.3H).5.41(q,lH),7.52(lH),7.97( 
1H),8.13(1H),8.17(S,1H),8.7I(S,1H); 

l,3-dimethyl-5-allyloxy-4-[4-(l,2,4-triazol-l-yI)-2- 
10 trifluoromethylbenzoyl]-! H-pyrazole (Compound 509), NMR 

2.01(s,3H),3.65(s,3H),4.56(d,2H),5.20-5.30(m,2H),5.65- 
5.90(m,lH),7.58(lH),7.96(lH),8.12(lH),8.I7(s,lH),8.71(s,lH); 

1 ,3-dimethyl-5-propargyloxy-4-[4-(l ,2,4-triazol- 1 -yI)-2- 
trifluoromethylbenzoyl]-! H-pyrazole (Compound 510), NMR 
15 1.88(s.3H),2.56(ra,lH),3.73(s,lH),4.91(d,lH).7.58(lH),7.97(lH),8.14(l 
H),8.17(s,lH),8.71(s,lH); 

l,3-dimethyl-5-methoxy-4-[2-chloro-4-(l,2,4-tria2ol-l- 
yl)benzoyl]-lH-pyrazole (Compound 1 125), NMR 2.09 (s, 3H), 3.65 (s, 
3H), 3.85 (s, 3H), 7.52 (d, IH), 7.70 (d, IH), 7.87 (s, IH), 8.15 (s, IH), 
20 8.65 (s, IH); 

1 ,3-dimediyl-5-phenacyloxy-4-[2-chloro-4-( 1 ,2,4-triazol- 1 - 
yl)benzoyl]-lH.pyrazole (Compound 1 126), NMR 1.83 (s, 3H), 3.85 (s, 
3H), 5.85 (s, 2H), 7.38-7.52 (m, 3H), 7.55-7.73 (m, 2H), 7.79-7.92 (m, 
3H), 8.13 (s,lH), 8.60 (s,lH); 
25 l,3-dimethyl-5-benzyloxy-4-[2-chloro-4-(l ,2,4-triazol-l- 

yl)benzoyl]-lH-pyra2ole (Compound 1 127), NMR 2.10 (s, 3H), 3.43 (s, 
3H), 5.06 (s, 2H), 7.17-7.34 (m, 5H), 7.50 (d, IH), 7.66 (d, IH), 7.81 (s, 
lH),8.15(s,lH), 8.58 (s, IH); 

1 ,3-dimethyl-5-propargyloxy-4-[2-chloro-4-( 1 ,2,4-triazol- 1 - 
30 yl)benzoyl]-l H-pyrazole (Compound 1 128), NMR 1 .99 (s, 3H), 2.55 (s, 

IH), 3.73 (s, 3H), 4.88 (s, 2H), 7.51 (d, IH), 7.70 (d, IH), 7.87 (s, IH), 
8.15 (s,lH), 8.64 (s, IH); 

l,3-dimethyl-5-allyloxy-4-[2-chloro-4-(l,2,4-triazol-l- 
yl)benzoyl]-lH-pyra2ole (Compound 1 129), NMR 2.08 (s, 3H), 3.65 (s, 
35 3H), 4.56 (s, 3H), 5.19-5.34 (m, 2H), 5.82 (m, IH), 7.51 (d, IH), 7.69 

(d, IH), 7.99 (s. IH), 8.17 (s, IH), 8.63 (s, IH); 
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l-methyl-5-benzyloxy-4-[4-(l ,2,4-triazoM -yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 1 13 1), NMR 3.52 (s, 
3H), 5.58 (s, 2H), 7.24 (s, IH), 7.59 (d, IH), 7.94 (d, IH), 8.14 (s, IH), 
8.18 (s,lH), 8.69 (s,lH); and 

l-methyl-5-a!lyloxy-4-[4-(l,2,4-triazol-l-yl)-2- 
trifluoroniethylbenzoyl]-lH-pyrazole (Compound 1 132), NMR 3.72 (s, 
3H), 5.08 (d, 2H), 5.31 (dd, IH), 5.41 (dd, IH), 6.03 (m, IH), 7.25 (d, 
IH), 7.60 (d, IH), 7.95 (dd, IH), 8.1 1-8.20 (m, 2H), 8.70 (s, IH). 

Example 10 

To a solution of l,3-dimethyl-5-hydroxy-4-[4-(l,2,4-triazol-l-yl)- 
2-trifluoromethylbenzoyl]-lH-pyrazole (O.lg) in dichloromethane was 
added benzenesulfonyl chloride (0.06g) and triethylamine (0.04g) at 
20^C. The mixture was stirred for 4 hours, extracted with ether and 
washed with water. The organic layer was dried (magnesium sulfate), 
evaporated and the residue purified by chromatography to give 5- 
benzenesulfonyloxy-1 »3-dimethyl-4-[4-(l ,2,4-triazol-l -yI)-2- 
trifluDromethylbenzoyl]-lH-pyrazole (Compound 511, 0.05g), NMR 
2.17(s,3H),3.59(s,lH),7.52(3H),7.66(lH),7.83(3H),8.05(lH), 
8.19(s,lHX 8.67(s,lH). 

By proceeding in a similar manner the following compounds were 
also prepared: 

5-acetyloxy- 1 ,3-dimethyl-4-[4-( 1 ,2,4-triazol- 1 -yl)-2- 
trifluoromethylbenzoylj'lH-pyrazole (Compound 512), NMR 
2.06(s,3H),2. 1 6(s,3H),3.63(s,3H),7.52( 1 H),7.98( 1 H),8. 1 3(1 H),8. 1 7(s, 1 
H),8.70(s,lH); 

5-benzoyloxy-l,3-dimethyl-4-[4-(l,2,4-triazol-l-yl)-2- 
trifluoromethylben2oyl]-lH-pyrazole (Compound 513), NMR 
2.51(s,3H),3.64(s,3H),7.25(2H),7.40(2H),7.55(lH),7.70(2H),7.78(lH),8 
.06(s,lH),8.22(s,lH); 

1 ,3-dimethyl-5-pivaloyloxy-4-[4-( 1 ,2,4-triazol- 1 -yl)-2- 
trifluoromethylbenzoyI]-lH-pyrazole (Compound 514), NMR 
1.18(s,9H),2.14(s,3H),3.60(s,3H),7.55(lH),7.92(lH),8.10(lH),8.17(s,l 
H),8.67(s,lH); 

1 ,3-dimethyl-5-p-toluenesulfony loxy-4-[4-( 1 ,2,4-triazoM -yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 515), NMR 
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2.21(s,3H),2.41(s,3H),3.58(s,3H),7.28(2H),7.52(lH).7.70(2H), 
7.75(1H), 8.04(1H), 8.19(s,lH), 8.67(s,lH); 

1 ,3-dimethyl-5-isopropylsulfonyloxy-4-[4-(l ,2,4-triazol- 1 -yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 516), NMR 
l,57(d.6H),1.88(s,3H),3.84(s,3H),3.85(sep.lH),7.62(lH),7.98(lH),8.15( 
lH).8.18(s.lH),8.72(s,lH); 

l-methyl-5-benzoyloxy-4-[4-(l,2,4-triazol-l-yI)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 1 1 17), NMR 3.77 (s, 
3H), 7.30-7.46 (m, 2H), 7.49-7.60 (m, 2H), 7.74 (dd, IH), 7.82 (s, IH), 
7.90-8.00 (m, 3H), 8.11 (s, IH), 8.46 (s, IH); 

1 -methyl-5-pivaloyloxy-4-[4-(l ,2,4-triazol- 1 -yl)-2- 
trifluoromethyIbenzoyl]-lH-pyrazole (Compound 1118), NMR 1.40 (s, 
9H), 3.72 (s, 3H), 7.47 (s, IH), 7.63 (d, IH), 7.95 (d, IH), 8.12 (s, IH), 
8.17 (s, IH), 8.70 (s,lH); 

1 -methyl-5-benzenesulfonyloxy-4-[4-(l ,2,4-triazol-l -yl)-2- 
trifluorometiiylbenzoyl]-lH-pyrazole (Compound 1 1 19), NMR 3.85 (s, 
3H), 7.40-7.80 (m, 5H), 7.85-8.25 (m, 5H), 8.69 (s, IH); 

1 -methyl-5-p-toluenesulfonyloxy-4-[4-( 1 ,2,4-triazol-l -yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 1 120), NMR 2.45 (s, 
3H), 3.84 (s, 3H), 7.36 (s, IH), 7.39 (s, IH), 7.47-7.50 (m, 2H), 7.85- 
7.95 (m, 3H), 8.08 (d, IH), 8.18 (s, IH), 8.69 (s, IH); 

l,3-dimethyl-5-acetoxy-4-[2-chloro-4-(l,2,4-triazol-l- 
yl)benzoyl]-lH-pyrazole (Compound 1 121), NMR 2.07 (s, 3H), 3.63 (s, 
3H), 7.44 (d, IH), 7.68 (d, IH), 8.87 (s, IH), 8.14 (s, IH), 8.64 (s. IH); 

l,3-dimethyl-5-pivaloyloxy-4-[2-chloro-4-(l,2,4-triazol-l- 
yl)benzoyl]-lH-pyrazole (Compound 1122), NMR 1.24 (s, 9H), 2.17 (s, 
3H), 3.61 (s, 3H), 7.48 (d, IH), 7.65 (d, 1H),7.84 (s, IH), 8.14 (s, IH), 
8.62 (s, IH); 

1 ,3-dimethyl-5-benzenesulfonyloxy-4-[2-chloro-4-(l ,2,4-triazol- 
l-yl)benzoyl]-lH-pyrazole (Compound 1 123), NMR 2.29 (s, 3H), 3.55 
(s, 3H), 7.25-7.90 (m, 8H), 8.16 (s, IH), 8.62 (s, IH); 

1 ,3-dimethyl-5-p-toluenesuifonyloxy-4-[4-( 1 ,2,4-triazol- 1 -yI)-2- 
chlorobenzoyl]-lH-pyra2ole (Compound 546), NMR 2.32 (s, 3H), 2.41 
(s, 3H), 3.54 (s, 3H), 7.23-7.32 (m, 2H), 7.46 (d, IH), 7.55-7.65 (m, 
3H), 7.75 (s, IH), 8.16 (s, IH), 8.63 (s, IH); 
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1 ,3-dimethyl-5-isopropylsulfonyloxy-4-[2-chloro-4-( 1 ,2,4-tria2ol- 
l-yl)benzoyl]-lH-pyrazole(Compound 1124),NMR 1.66 (d, 6H), 2.02 
(s, 3H), 3.78 (heptet, IH), 3.92 (s,3H), 7.56 (s, IH), 7.70 (d, IH), 7.87 
(d, IH), 8.15 (s, IH), 8.66 (s, IH); and 

l-methyl-5-acetoxy-4-[4-(l ,2,4-triazol- 1 -yl)-2- 
trifluoromethylbenzoyl]-lH-pyrazole (Compound 11 30), NMR 2.40 (s, 
3H), 3.75 (s, 3H), 7.48 (s, 3H), 7.63 (d, IH), 7.96 (d, IH), 8.14 (s, IH), 
8.17 (s,lH), 8.70 (s,lH). 

Reference Example 1 

A mixture of magnesium turnings (1.12g) and methanol was 
heated under reflux until dissolved, then a solution of 3-cyclopropyl-l- 
(4-fluoro-3-trifluoromethylphenyl)propan-l,3-dione (1 1.5g) in methanol 
added at 20^0. Acetonitrile was added and the mixture heated under 
reflux for four hours, evaporated and dissolved in dichloromethane. A 
solution of ethyl chloroximidoacetate (6.72g) in dichloromethane was 
added and the mixture stirred overnight. Hydrochloric acid (2M) was 
added and the organic layer was washed with water, dried (magnesiimi 
sulphate), evaporated and the residue purified by chromatography 
eluting with ethyl acetate/hexane to give ethyl 5-cyclopropyl-4-(4- 
fluoro-2-trifluoromethylbenzoyl)isoxazole-3-carboxylate as a colourless 
solid (11.75g),NMR 1.05-1.3(m,4H), 1.2(t,3H), 2.1(m,lH), 2.38(s,3H), 
4.17(q,2H), 4.3(s,2H), 6.72(d,lH), 6.86(m,lH), 7.06(m,2H), 7.2(m,2H), 
7.45(m,lH). 

By proceeding in a similar manner the following compounds were 
also prepared: 

ethyl 5-cyclopropyl-4-(4-fluoro-2-methylben2oyl)isoxazole-3- 
carboxylate, NMR 1.13-1.35(m,4H), 1.69(t,3H), 2.30(m,lH), 
4.10(q,2H), 6.78-7.05(m,2H), 7.40(m,lH); 

ethyl 5-cyclopropyl-4-(2-chloro-4-fluorobenzoyl)isoxa2ole-3- 
carboxylate,NMR 1.22(m,2H), 1.35(m,2H), 1.22(t,2H), 2.40(m,lH), 
4.14(q,2H), 7.08(m,lH),7.20(m,lH), 7.53(m,lH); 

ethyl 5-cyclopropyl-4-(4-fluoro-2-iodobenzoyl)isoxazole-3~ 
carboxylate, NMR 1.22(m,2H), 1.35(m,2H),l,22(t,3H), 2.35(m,lH), 
4.14(q,2H), 7.15(m,lH), 7.40(m,lH), 7.70(m,lH); 
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ethyl 5-cyclopropyl-4-(4-fluoronaphthoyl)isoxazole-3- 
carboxylate, NMR 1.13-1.38(m,4H), 0.88(t,3H), 2.32(m,lH), 
3.90(q,2H), 7.12(m,lH), 7.59(m.3H), 8.20(d,lH),8.68(d,lH); 

ethyl 5-cyclopropyl-4-[(2-fluoro-4- 
trifluoromethyl)ben2oyl]isoxazole-3-carboxylate, NMR 1.27(m,2H), 
1.35(m^H), 1.18(t,3H), 2.49(m,lH).4.16(q^H), 7.39(d,lH), 
7.55(d,lH),7.90(t,lH); 

ethyl 5-cyclopropyl-4-[(2-benzyl-4-fluoro)benzoyl]isoxazole-3- 
carboxylate,NMR 1.20(m,2H), 1.25(m,2H), 1.20(t,3H), 2.00(m,lH), 
4.15(q,2H), 4.27(s,2H), 6.93(m,2H), 7.15-7.35(m,5H), 7.42(m,lH); 

ethyl 4-(2-isobutyl-4-fluorobeiizoyl)-5-cyclopropyl-isoxazole-3- 
carboxylate, NMR 0.92(d,6H), 1.15(m,2H), 1.21(t,3H), 1.29(m,2H), 
1.95(sep,7H), 2.72(d,2H), 4.17(q,2H), 6.89-7.03(m,2H), 7.42(m,lH); 

ethyl 4-(3,4-difluoro-2-methylthiobenzoyl)-5-cyclopropyl- 
isoxazole-3-carboxylate,NMR 1.2(t,3H), 1.22(m,2H), 1.39(m,2H), 
2.41(m,lH), 2.5(s,3H), 4.19(q,2H), 7.1.7.22(ni,2H); 

ethyl 4-(3-bronio-4-fluoro-2-inethylthiobenzoyl>5-cyclopropyl- 
isoxazole-3-carboxylate,NMR 1.21(m,2H), 1.25(t,3H), 1.32(in,2H), 
2.4(m.lH), 2.41(s,3H), 4.18(q,2H), 7.12(t,lH), 7.35(dd,lH); 

ethyl 4-(2-ethyl-4-fluoro-3-methylthiobenzoyl)-5-cyclopropyl- 
isoxazole-3-carboxylate, NMR 1.1-1.4 (m,4H) ,1.1 (t,3H) , 1.2 (t,3H) , 
2.2 (m,lH) , 2.4 (s,3H) , 3.1 (q,2H) , 4.1 (q,2H) , 6.9 (t,lH) , 7.3 (m,lH); 

ethyl 4-(4-fluoro-3-methoxy-2-methylthiobenzoyl)-5-cyclopropyl- 
isoxazole-3-carboxylate.NMR 1.18(m,2H), 1.22(t,3H), 1.28(m,2H), 
2.32(m,lH), 2.42(s,3H), 4.03(s,3H), 4.15(q,2H), 7.09(d,lH), 7.1 l(s,lH); 

ethyl 4-(4-fluoro-2-methylthiomethylbenzoyl)-5-cyclopropyl- 
isoxazole-3-carboxylate,NMR 1.16(m,2H), 1.71(t,3H), 1.78(m,2H), 
2.06(s,3H), 2.18(in,lH), 4.02(s,2H), 4.19(q,2H), 6.98(m,lH), 
7.25(dd,lH), 7.47(dd,lH); and 

ethyl 5-cyclopropyl-4-[8-fluoro-l ,4-benzoxathian-5-oyl]isoxazole- 
3-ca^boxylate,NMR l.l-1.2(m,5H), 1.3(m,2H),2.2(m,lH), 3.1(t,2H), 
4.2(q,2H), 4.5(t.2H), 6.8(m,lH). 7.1(m,lH). 
Reference Example 2 

To a stirred solution of 3-cyclopropyl-l-[4-fluo^o-2,3-bis- 
(methylthio)phenyl]-propan-l,3-dione in dry toluene was added ethyl 
cyanoformate (0.35g) and anc acetate (0.0 15g). The mixture was stirred 
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at 90^C for 1.5 hours, then allowed to cool. Hydroxylamine 
hydrochloride (0.3g) and sodium acetate (0.055g) was added and the 
mixture stirred at 60^0 for 1 hour. Water was added and the mixture 
extracted (ether), dried (magnesium sulphate)and evaporated to give 
5 ethyl 4-[4-fluoro-2,3-bis-(methylthio)-benzoyl]-5-cyclopropyIisoxazole- 

3-carboxylate as a yellow oil, NMR 1,2 (t,3H) , 1 .M .4 (m,4H) , 2.3 
(m,lH) , 2.4 (s,3H) , 2.6 (s,3H) , 4.1 (q,2H), 7.1 (m,lH), (m,2H). 
Reference Example 3 

Oxalyi chloride (6.5ml) and a catalytic amount of N,N- 

1 0 dimethylformamide was added to a suspension of 4-fluoro-2- 

trifluoromethyibenzoic acid (lO.Og) in dry dichloromethane. The 
mixture was stirred to give a clear solution. Meanwhile a solution of t- 
butyl 3-cyclopropyl-3-oxopropionate (12.33g) in methanol was added to 
a stirred mixture of magnesium turnings (1 .40g) in methanol. The 

15 mixture was heated at 60OC for 0.75 hours, cooled and evaporated. 

Toluene was added and the mixture was re-evaporated. The residue was 
redissolved in toluene and the above solution of 4-fluoro-2- 
trifluoromethylbenzoyl chloride (9.19g) added. The mixture was stirred 
at 20OC for 24 hours, then hydrochloric acid (2M) added and the stirring 

20 continued for a further 1 hour. The organic phase was washed with 

hydrochloric acid (2 M) and water, dried (magnesium sulphate) and 4- 
toluenesulphonic acid (0.5g) and toluene were added. The mixture was 
stirred at reflux for 2 hours, cooled and washed in turn with saturated 
sodium bicarbonate solution and water, dried (magnesium sulphate) and 

25 evaporated to give 3-cyclopropyl- 1 -(4-fluoro-2- 

trifluoromethylphenyl)propan-l,3-dione (1 L50g) as a red oil, NMR 
1.0(m,2H), 1.2(m,2H), 1.7(m,lH), 5.8(s,lH), 7.2-7.6(m,3H). 

By proceeding in a similar manner the following compounds were 
also prepared: 

30 3-cyclopropyl- 1 -(2-fluoro-4-trifluoromethylphenyl)propan-l ,3- 

dione, NMR 1 .0(m,2H), 1 .22(m,2H), . . . 

6.43(s,lH),7.38(dd,lH),7.48(d,lH), 8.08(m,lH); 

3-cyclopropyl-l-(4-fluoro-2-iodophenyl)propan-l ,3-dione, NMR 
1.05(m,2H), 1.25(m,2H), 1.78(m,lH), 5.95(s,lH), 7.12(m,lH), 

35 7.43(m,lH), 7.65(m,lH); 
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3-cyclopropyl- 1 -(4-fluoro-2-methylphenyl)propan- 1 ,3-dione, 
NMR0.98(m,2H), 1.20(m,2H), 1.75(m,lH), 2.50(s,3H), 5.90(s,lH), 
6.92(m,2H),7.48(m,lH); 

1 -(2-chioro-4-fluorophenyl)-3-cy clopropylpropan- 1 ,3-dione, 

NMR 1.02(m,2H), 1.22(m,2H), 1.68(m,lH), 6.15(s,lH), 7.05(m,lH), 

7.20(m,lH), 7.65(m,lH); 

l-(2-benzyl-4-fluorophenyl>3-cyclopropylpropan-l,3-dione, 

NMR0.98(m,2H), 1.16(m,2H), 1.68(m,lH), 4.20(8^ 5.82(s,lH), 
6.80-7.50(m,8H); 

3-cyclopropyl-l-(4-fluoro-3-methoxy-2-methylthiophenyl)propan- 

l,3-dione,NMR0.98(m,2H), 1.31(m,2H), 1.82(m,lH), 2.4l(s,3H), 
4.05(s,3H), 6.02(s,lH), 7.10-7.40(m,2H), 16.0(bs,lH); 

3-cyclopropyl- 1 -(4-fluoro-2-isobutylphenyl)propan- 1 ,3-dione, 
NMR0.87(d,6H), 0.98(in,2H), 1.31(m,2H), 1.74(m,lH), 1.85(m,lH), 
2.72(d,2H), 5.88(s,lH), 6.90-6.99(ra,2H), 7.41(q,lH); 

l-(3-bromo-4-fluoro-2-methyIthiophenyl)-3-cyclopropylpropan- 
1,3-dione, NMR 1.01(m,2H), 1.23(m,2H), 1.76(m,lH), 2.45(s,3H), 
5.97(s,lH), 7.10-7.40(m,2H); 

3-cyclopropyl-l-(3,4-difluoro-2-methylthiophenyl)propan-l,3- 
dione,NMR0.98(m,2H), 1.25(m,2H), 1.75(m,lH), 2.52(s,3H), 
6.02(s,lHX 7.10-7.40(m,2H); 

3-cyclopropyl- 1 -[2,3-bis-(methylthio)-4-fluoropheny l]propan- 1 ,3- 
dione, NMR 0.98(m,2H), 1.25(m,2H), 1.82(m,lH), 2.42 (s,3H), 
2.51(s,3H), 5.95(s,lH), 7.09(t,lH), 7.32(q,lH); 

3-cyclopropyl- 1 -(4-fluoro- 1 -naphthy l)propan- 1 ,3 -dione; 

3-cyclopropyl-l-(2-ethyl-4-fluoro-3-methylthiophenyl)propan-l,3- 
dione, as an orange oil, NMR 0.95(m,2H), 1 .1 5(m,2H), 1 .7(m,lH), 
2.4(s.3H), 3.05(q,2H), 5.85(s.lH), 7.0(t,lH), 7.3(t,lH). 16.0(bs,lH); 

3-cyclopropyl-l-[8-(l,2,4-triazol-l-yl)-l,4-benzoxathian-5- 
yl]propan-l,3-dione,NMR0.9(m,2H), l.l(m,2H), 1.6(m,lH). 3.0(t,2H), 
4.5(t,2H), 6.0(s,lH). 7.2(d,lH), 7.5(d,lH), 8.0(s,lH), 8.7(s,lH), 
15.9(bs,lH); 

3-cyclopropyl- 1 -[2-methylthio-4-( 1 ,2,4-triazol- 1 - 
yl)phenyl]propan-l,3-dione,NMR0.9(m,2H), 1.2(m,2H), 1.7(ra,lH), 
2.5(s,3H), 6.1(s,lH), 7.3(d,lH), 7.6(m,2H), 8.1(s,lH), 8.6(s,lH), 
16.0(bs,lH); 
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3-cyclopropy 1- 1 -[2-methyl-4-( 1 ,2,4-triazol- 1 -y l)phenyl]propan- 
1,3-dione; 

3-cyclopropy M -[2-( 1 ,2,4-triazol- 1 -yl)-4- 
trifluoromethylphenyl]propan-l,3-dione, NMR 0.9(m,2H), l.l(m,.2H), 
1.5(m,lH), 3.7(s,lH), 5.5(s,lH), 7.1(d,lH), 7.2(m,lH), 7.7(m,lH), 
8.1(s,lH), 8.3(s,lH); and 

3-cyclopropyl- 1 -[8-fluoro- 1 ,4-ben20xathian-5-yl]propan- 1 ,3- 
dione,NMR L2(m,2H), 1.4(in,2H), 1.7(m,lH), 3.0(t,2H), 4.5(t,2H), 
6.0(s,lH), 6.8(m,lH), 7.1-7.3(m,lH), 16.0(bs,lH). 

Reference Example 4 

A mixture of 3-cyclopropyM-[4-(l,2,4-tria2ol-l-yl)-2- 
trifluoromethylphenyl]propan-l,3-dione (L56g) and N,N- 
dimethylfoimamide-dimethylacetal (5 ml) in toluene was heated at 
SO^C for 3 hours. The mixture was then evaporated to give 3- 
cyclopropy 1-2-dimethylaminomethylene- 1 -[4-( 1 ,2,4-tria2ol- 1 -yl)-2- 
trifluoromethylphenyl]propan-l,3-dione . This was used directly in the 
next stage. 

By proceeding in a similar manner the following compounds were 
also prepared: 

3-cyclopropyl-2-dimethylaminomethylene- 1 -[2-( 1 ,2,4-triazol- 1 - 
yl)phenyl]propan-l ,3-dione; 

3-cyclopropyl-2-dimethylaminomethy lene- 1 - [2-(pyrazol- 1 - 
yl)phenyl]propan-l ,3-dione; 

3-cyclopropyl-2-dimethylaminomethylene- 1 - [8-( 1 ,2,4-triazol- 1 - 
yl)-l,4-ben20xathian-5-yl]propan-l,3-dione; 

3-cyclopropyl-2-dimethylaminomethylene- 1 -[2-methylthio-4- 
(1 ,2,4-triazol-l -yl)phenyl]propan-l ,3-dione; 

3-cyclopropyl-2-dimethyIaminomethylene-l-[2-methyl-4-(l,2,4- 
triazol- 1 -yl)phenyl]propan- 1 ,3-dione; and 

3-cyclopropyl-2-dimethylaminomethylene 1 -[2-(l ,2,4-triazol- 1 - 
y l)-4-trifluoromethylphenyl]propan- 1 ,3-dione. 

Reference Example 5 

A solution of methyl [4-(l,2,4-triazoM-yl)-2- 
trifluoromethyl]benzoate(1.73g) and methyl cyclopropyl ketone (1.07g) 
in tetrahydrofuran (10ml) was added drop wise to a suspension of 
sodium hydride (60% dispersion in mineral oil, 0.55g) in 



-82- 



tetrahydrofuran at 60^C. The mixture was refluxed for 2 hours and then 
cooled to 20^C. Ether and dilute citric acid were added and the organic 
layer washed (water), dried (magnesium sulfate) and evaporated. The 
residue was purified by chromatography eluting with ethyl 
acetate/hexane to give 3-cyclopropyl-l-[4-(l,2,4-triazoH-yl)-2- 
trifluoromethylphenyl]propan- 1 ,3-dione. 

By proceeding in a similar manner the following compoimds were 
also prepared: 

3-cyclopropy U 1 -[2-( 1 ,2,4-triazol- 1 -yl)pheny l]propan- 1 ,3-dione, 
NMR 0.95(m,2H), l,10(m,lH),1.60(m,lH), 5.51(s,lH), 7.50- 
7.78(m,4H), 8.12(s,lH), 8.30(s,lH); 

3-cyclopropyl-l-[2-(pyrazol-l-yl)phenyl]propan-l ,3-dione, NMR 
0.90(m,2H), 1.05(m,2H), 1.52(m,lH), 5.28(s,lH), 6.40-6.52(m,2H), 
7.41-85(m,5H); and 

3-cyclopropyl-l-[4-fluoro-2-methylthiomethylphenyl]propan-l,3- 
dione,NMR 1.05(m,2H), L25(m,lH),1.65(m,lH), 2.06(s,3H), 
3.98(s,2H), 6.02(s,lH), 6.95-7.43(m,3H), 16.20(br.s,lH). 

Reference Example 6 

To a solution of methyl 4-fluoro-2-trifluoromethylbenzoate 
(4.95 g) inN,N-dimethylformamide was added 1,2,4-triazole (2.0g) and 
potassium carbonate (4.0g) at 20^C and the mixture stirred for 4 hours 
at 60^C, The mixture was diluted (ether), washed (aqueous citric acid) 
and dried (magnesium sulfate). The residue was purified by 
chromatography to give methyl 4-(l,2,4-triazol-l-yl)-2- 
trifluoromethylbenzoate (5.07g), NMR 3.98(s,3H),7.94- 
8.05(2H),8. 1 5(2H),8,7 1 (s,l H). 

By proceeding in a similar manner the following compounds were 
also prepared: 

methyl 8-(l ,2,4-triazol- 1 -yl)- 1 ,4-benzoxathian-5-carboxylate, 
NMR 3.2(t,2H), 3.9(s,3H), 4.5(t,2H), 7.6(d,lH), 7.8(d,lH), 8.1(s,lH), 
8,8(s,lH). 

By proceeding in a similar manner but using 1,2,4-triazole 1- 
sodium salt the following compounds were also prepared: 

methyl 2-methyIthio-4-(l,2,4-triazol-l-yl)benzoate, mpl55- 
1560C; 

methyl 2-methyl-4-(l,2,4-triazol-l-yl)benzoate, mpl06-107OC. 
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Reference Example 7 

A solution of lithium hydroxide monohydrate (0. 16g) in water was 
added to a solution of methyl 8-(l,2,4-tria2ol-l-yl)-l,4-benzoxathian-5- 
carboxylate (0.36g) in methanol and stirred at 20^C for 1 8 hours. The 
mixture was evaporated, diluted (water), washed (ether) and acidified 
with hydrochloric acid to give 8-(l,2,4-tria2oM-yl)-l,4-benzoxathian-5- 
carboxylic acid (0.32g), mp303-305OC. 

By proceeding in a similar manner but using potassium hydroxide 
as base the following compoimds were also prepared: 

2-methylthio-4-(l,2,4-triazol-l-yl)ben2oic acid, NMR 2.5(s,3H), 
7.7(m,2H), 8.0(d,lH), 83(s,lH), 9.5(s,lH), 13.2(bs,lH); 

2-methyl-4-(l,2,4-tria2ol-l-yl)benzoic acid, NMR 2.6(s,3H), 
7.8(d,lH), 7.9(s,lH), 8.0(d,lH), 8.3(s,lH), 9.4(s,lH), 13.0(bs,lH); 

2-(l,2,4-triazol-l-yl)-4-trifluoromethylbenzoic acid, NMR 7.9- 
8.1(m,3H), 8.2(s,lH), 9.0(s,lH), 13.6(bs,lH); and 

8-fluoro-l,4-benzoxathian-5-carboxylic acid, NMR 3.0(t,2H), 
4.4(t,2H), 6.8(m,lH), 7.6(m,lH). 

Reference Example 8 

A solution of methyl 3-(2-chloroethoxy)-4-fluoro-2- 
methylthiobenzoate (3.46g) in N,N-dimethylformamide was heated at 
140^C for 18 hours, cooled, diluted (water) and extracted (ether). The 
extract was washed (water), dried (magnesium sulphate) and evaporated 
to give methyl 8-fluoro-l,4-benzoxathian-5-carboxylate (2.96g), NMR 
3.1(t,2H), 3.9(s,3H), 4.5(t,2H), 6.8(m,lH), 7.6(m,lH). 

By proceeding in a similar manner the following compoimds were 
also prepared: 

ethyl 8-fluoro-l,4-ben2oxathian-5-carboxylate, NMR 1.4(t,3H), 
3.1(m,2H), 4.3(q,2H), 4.5(m,2H), 6.8(m,lH), 7.6(m,lH). 
Reference Example 9 

A mixture of methyl 4-fluoro-3-hydroxy-2-methylthiobenzoate 
(3.06g), 2-bromo-l-chloroethane (1.3ml) and potassium carbonate 
(2.15g) was stirred in dry acetonitrile at reflux for 18 hours, cooled, 
diluted (water), brought to pHl 1 with sodium hydroxide (2M) and 
extracted (ether). The organic phase was washed (water), dried 
(magnesium sulphate) and evaporated to give methyl 3-(2- 
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chloroethoxy)-4-fluoro-2-methylthiobenzoate (3.46g), used directly in 
the next stage. 

By proceeding in a similar manner the following compoxmd was 
also prepared: 

ethyl 3-(2-chloroethoxy)-2,4-difluorobenzoate,NMR 1.4(t,3H), 
3.8(m,2H), 4.3-4.4(m,4H), 6.9(m,lH), 7.7(m,lH). 
Reference Example 10 

A mixture of ethyl 3-(2-chloroethoxy)-2,4-difluorobenzoate 
(54.5g), and sodium methoxide (15.9g) in dry tetrahydroforan was 
stirred at 20^C for 2 days under nitrogen, evaporated and mixed with 
ether and water. The organic phase was washed (water), dried 
(magnesium sulphate) and evaporated to give ethyl 3-(2-chloroethoxy)- 
4-fluoro-2-methylthiobenzoate (59.9g), NMR 1.4(t,3H), 2.5(s,3H), 
3.8(m,2H), 4.3-4.4(m,4H), 7.0(m,lH), 7.3(m,lH). 

Reference Example 11 

By proceeding according to the method in Example 4 there was 
prepared from methyl 2-fluoro-4-trifluoromethylbenzoate, 2-( 1,2,4- 
triazoH-yl)-4-trifluoromethylben2oic acid, NMR 3.8(s,3H), 7.8(m,2H), 
8.1(m,2H), 8.4(s,lH). 

Reference Example 12 

To a suspension of 4-(l,2,4-triazol-l-yl)-2-trifluoromethylbenzoic 
acid (2.57g) and a catalytic amount of N,N-dimethylformamide in 
dichloromethane was added oxalyl chloride (2.2ml) dropwise at 20^C. 
The mixture was stirred for 3 hours and evaporated. To a suspension of 
the residue in acetone was added l,3-dimethyl-5-hydroxy-lH-pyrazole 
(1 23g) and potassium carbonate (0.76g) dropwise at 20^0. The mixture 
was stirred for 0.5 hour and water and dichloromethane added. The 
organic layer was dried (magnesium sulfate), evaporated and the residue 
purified by chromatography to give l,3-dimethyl-5-[4-(l,2,4-triazol-l- 
yl)-2-trifluoromethylbenzoyloxy]-lH-pyrazole (1.93g), NMR 
2.27(s,3H), 3.71(s,3H), 6.12(s,lH), 8.05-8.28(4H), 8.76(s,lH). 

By proceeding in a similar manner the following compounds were 
also prepared: 



1 -methyl-5- [4-( 1 ,2,4-triazol- 1 -yl)-2-trifluoromethylben2oy loxy]- 
IH-pyrazole, NMR 3.8(s,3H), 6.33(1H), 7.48(1H), 8.08(d,lH), 
8.2(d,lH), 8.21(s,lH), 8.76(s,lH); and 

l,3-dimethyl-5-[4-(l,2,4-triazol-l-yl)-2-chlorobeiizoyloxy]-lH- 
pyrazole, NMR 2,28 (s, 3H), 3 J5 (s, 3H), 7.77 (d, IH). 7.99 (s, IH), 
8.16-8.25 (m,2H), 8.69 (s,lH). 

Reference Example 13 

To a solution of methyl 4-fluoro-2-trifluoromethylbenzoate 
(4.95g) in N,N-dimethylformamide was added l,2,4-tria2ole (2.0g) and 
potassium carbonate (4.0g) at 20OC and the mixture stirred for 4 hours 
at 60^C. The mixture was diluted (ether), washed (aqueous citric acid) 
and dried (magnesium sulfate). The residue was purified by 
chromatography to give methyl 4-(l,2,4-triazol-l-yI)-2- 
trifluoromethylbenzoate (5.07g), NMR 3.98(s,3H),7.94- 
8.05(2H),8.15(2H),8.71(s,lH). 

By proceeding in a similar manner the following compound was 
also prepared: 

methyl 2-chloro-4-(l,2,4-triazol-l-yl)benzoate, NMR 3.97 (s, 3H), 
7.68 (d, IH), 7.89 (s, IH), 8.02 (s, IH), 8.14 (s, IH), 8.70 (s, IH). 
Reference Example 14 

To a solution of methyl 4-(l,2,4-triazol-l-yl)-2- 
trifluoromethylbenzoate (5.07g) in methanol was added aqueous sodium 
hydroxide (1 .50g) at 20OC. The mixture was stirred for 4 hours, partially 
evaporated and extracted with ether. The aqueous layer was acidified 
(aqueous citric acid) and extracted with ethyl acetate. The organic layer 
was dried (magnesium sulfate), and evaporated to give 4-(l,2,4-triazol- 
l-yl)-2-trifluoromethylbenzoic acid (3.32g), NMR 8.25(1H), 8.34- 
8.42(3H), 10.00(s,lH). 

By proceeding in a similar manner the following compoimd was 
also prepared: 

2-chloro-4-(l,2,4-tria2oM-yl)benzoic acid, NMR 7.71 (d, IH), 
7.93 (s, IH), 8.05-8.18 (m, IH), 8.82 (s, IH). 

According to a further feature of the present invention, there is 
provided a method for controlling the growth of weeds (i.e. undesired 
vegetation) at a locus which comprises applying to the locus a 



-86- 



herbicidally effective amount of at least one phenyl derivative of 
formula (I) or an agriculturally acceptable salt or metal complex thereof. 
For this purpose, the phenyl derivatives are normally used in the form of 
herbicidal coinpositions (i.e. in association with compatible diluents or 
carriers and/or surface active agents suitable for use in herbicidal 
compositions), for example as hereinafter described. 

The compounds of formula (I) show herbicidal activity against 
dicotyledonous (i.e. broad-leafed) and monocotyledonous (i.e. grass) 
weeds by pre- and/or post-emergence application. 

By the term "pre-emergence application" is meant application to 
the soil in which the weed seeds or seedlings are present before 
emergence of the weeds above the surface of the soiL By the term "post- 
emergence application" is meant application to the aerial or exposed 
portions of the weeds which have emerged above the surface of the soil. 

For example, the compounds of formula (I) may be used to control 
the growth of: 

broad-leafed weeds, for example, Abutilon theophrasti . 
Amaranthus retroflexus, Bidens pilosa , Chenopodium album . Galium 
aparine, Ipomoea spp . e.g. Ipomoea purpurea. Sesbania exaltata. Sinapis 
arvensis. Solanum nigrum and Xanthium strumarium , and 

grass weeds, for example Alopecurus mvosuroidcs , A vena fatua . 
Digitaria sanguinalis, Echinochloa crus-galli . Sorghum bicolor . Eleusine 
indica and Setaria spp. e.g. Setaria faberii or Setaria viridis, and 
sedges, for example, Cvperus esculentus . 
The amounts of compounds of formula (I) applied vary with the 
nature of the weeds, the compositions used, the time of application, the 
climatic and edaphic conditions and (when used to control the growth of 
weeds in crop-growing areas) the nature of the crops. When applied to a 
crop-growing area, the rate of application should be sufficient to control 
the growth of weeds without causing substantial permanent damage to 
the crop. In general, taking these factors into account, application rates 
fi-om 0.01kg to 2kg of active material per hectare give good results. 
However, it is to be understood that higher or lower application rates 
may be used, dependmg upon the particular problem of weed control 
encountered. 
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The compounds of fonnula (I) may be used to control selectively 
the growth of weeds, for example to control the growth of those species 
hereinbefore mentioned, by pre- or post-emergence application in a 
directional or non-directional fashion, e.g. by directional or non- 
directional spraying, to a locus of weed infestation which is an area 
used, or to be used, for growing crops, for example cereals, e.g. wheat, 
barley, oats, maize and rice, soya beans, field and dwarf beans, peas, 
lucerne, cotton, peanuts, flax, onions, carrots, cabbage, oilseed rape, 
sunflower, sugar beet, and permanent or sown grassland before or after 
sowing of the crop or before or after emergence of the crop. For the 
selective control of weeds at a locus of weed infestation which is an area 
used, or to be used, for growing of crops, e.g. the crops hereinbefore 
mentioned, application rates from 0:0 1kg to 1.0kg, and preferably fcom 
0.02Skg to 0.2Skg, of active material per hectare are particularly 
suitable. 

The compounds of formula (I) may also be used to control the 
growth of weeds, especially those indicated above, by pre- or post- 
emergence application in established orchards and other tree-growing 
areas, for example forests, woods and parks, and plantations, e.g. sugar 
cane, oil palm and rubber plantations. For this purpose they may be 
applied in a directional or non- directional fashion (e.g. by directional or 
non-directional spraying) to the weeds or to the soil in which they are 
expected to appear, before or after planting of the trees or plantations at 
application rates fi-om 0.25kg to 2.0kg, and preferably from 0.25kg to 
1.0kg of active material per hectare. 

The compounds of formula (I) may also be used to control the 
growth of weeds, especially those indicated above, at loci which are not 
crop-growing areas but in which the control of weeds is nevertheless 
desirable! 

Examples of such non-crop-growing areas include airfields, 
industrial sites, railways, roadside verges, the verges of rivers, irrigation 
and other waterways, scrublands and fallow or uncultivated land, in 
particular where it is desired to control the growth of weeds in order to 
reduce fire risks. When used for such purposes in which a total 
herbicidal effect is frequently desired, the active compounds are 
normally applied at dosage rates higher than those used in crop-growing 
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areas as hereinbefore described. The precise dosage will depend upon 
the nature of the vegetation treated and the effect sought. 

Pre- or post-emergence application, and preferably pre-emergence 
application, in a directional or non-directional fashion (e.g. by 
directional or non-directional spraying) at application rates from 0.5kg 
to 2.0kg, and preferably from 0.5kg to 1 .0kg, of active material per 
hectare are particularly suitable for this purpose. 

When used to control the grov^ of weeds by pre-emergence 
application, the compounds of formula (I) may be incorporated into the 
soil in which the weeds are expected to emerge. It will be appreciated 
that when the compounds of formula (I) are used to control the growth 
of weeds by post-emergence application, i.e. by application to the aerial 
or exposed portions of emerged weeds, the compounds of formula (I) 
will also normally come into contact with the soil and may also then 
exercise a pre-emergence control on later-germinating weeds in the soil. 

Where especially prolonged weed control is required, the 
application of the compounds of formula (I) may be repeated if required. 

According to a fiirther feature of the present invention, there are 
provided compositions suitable for herbicidal use comprising one or 
more of the phenyl derivatives of formula (I) or an agriculturally 
acceptable salt or metal complex thereof, in association with, and 
preferably homogeneously dispersed in, one or more compatible 
agriculturally- acceptable diluents or carriers and/or surface active 
agents [i.e. diluents or carriers and/or surface active agents of the type 
generally accepted in the art as being suitable for use in herbicidal 
compositions and which are compatible with compounds of formula (I)]. 
The term "homogeneously dispersed" is used to include compositions in 
which the compounds of formula (I) are dissolved in other components. 
The term "herbicidal compositions" is used in a broad sense to include 
not only compositions which are ready for use as herbicides but also 
concentrates which must be diluted before use. Preferably, the 
compositions contain from 0.05 to 90% by weight of one or more 
compounds of formula (I). 

The herbicidal compositions may contain both a diluent or carrier 
and surface-active (e.g. wetting, dispersing, or emulsifying) agent. 
Surface-active agents which may be present in herbicidal compositions 
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of the present invention may be of the ionic or non-ionic types, for 
example sulphoricinoleates, quaternary ammonium derivatives, products 
based on condensates of ethylene oxide with alkyl and polyaryl phenols, 
e.g. nonyl- or octyl-phenols, or carboxylic acid esters of 
anhydrosorbitols which have been rendered soluble by etherification of 
the free hydroxy groups by condensation with ethylene oxide, alkali and 
alkaline earth metal salts of sulphuric acid esters and sulphonic acids 
such as dinonyl- and dioctyl-sodium sulphonosuccinates and alkali and 
alkaline earth metal salts of high molecular weight sulphonic acid 
derivatives such as sodium and calcium lignosulphonates and sodium 
and calcium alkylbenzene sulphonates. 

Suitably, the herbicidal compositions according to the present 
invention may comprise up to 10% by weight, e.g. from 0.05% to 10% 
by weight, of surface-active agent but, if desired, herbicidal 
compositions according to the present invention may comprise higher 
proportions of surface-active agent, for example up to 1 5% by weight in 
liquid emulsifiable suspension concentrates and up to 25% by weight in 
liquid water soluble concentrates. 

Examples of suitable solid diluents or carriers are aluminixim 
silicate, talc, calcined magnesia, kieselguhr, tricalcium phosphate, 
powdered cork, absorbent carbon black and clays such as kaolin and 
bentonite. The solid compositions (which may take the form of dusts, 
granules or wettable powders) are preferably prepared by grinding the 
compounds of formula (I) with solid diluents or by impregnating the 
solid diluents or carriers with solutions of the compounds of formula (I) 
in volatile solvents, evaporating the solvents and, if necessary, grinding 
the products so as to obtain powders. Granular formulations may be 
prepared by absorbing the compounds of formula (I) (dissolved in 
suitable solvents, which may, if desired, be volatile) onto the solid 
diluents or carriers in granular form and, if desired, evaporating the 
solvents, or by granulating compositions in powder form obtained as 
described above. Solid herbicidal compositions, particularly wettable 
powders and granules, may contain wetting or dispersing agents (for 
example of the types described above), which may also, when solid, 
serve as diluents or carriers. 
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Liquid compositions according to the invention may take the form 
of aqueous, organic or aqueous-organic solutions, suspensions and 
emulsions which may incorporate a surface-active agent. Suitable liquid 
diluents for incorporation in the liquid compositions include water, 
glycols, tetrahydrofurfuryl alcohol, acetophenone, cyclohexanone, 
isophorone, toluene, xylene, mineral, animal and vegetable oils and light 
aromatic and naphthenic fractions of petroleum (and mixtures of these 
diluents). Surface-active agents, which may be present in the liquid 
compositions, may be ionic or non-ionic (for example of the types 
described above) and may, when liquid, also serve as diluents or 
carriers. 

Powders, dispersible granules and liquid compositions in the form 
of concentrates may be diluted with water or other suitable diluents, for 
example mineral or vegetable oils, particularly in the case of liquid 
concentrates in which the diluent or carrier is an oil, to give 
compositions ready for use. 

Liquid concentrates in which the diluent or carrier is an oil may be 
used without further dilution using the electrostatic spray technique. 

Herbicidal compositions according to the present invention may 
also contain, if desired, conventional adjuvants such as adhesives, 
protective colloids, thickeners, penetrating agents, spreading agents, 
stabilisers, sequestering agents, anti-caking agents, colouring agents and 
corrosion inhibitors. These adjuvants may also serve as carriers or 
diluents. 

Herbicidal compositions according to the present invention may 
also comprise the compounds of formula (I) in association with, and 
preferably homogeneously dispersed in, one or more other pesticidally 
active compounds and, if desired, one or more compatible pesticidally 
acceptable diluents or carriers, surface-active agents and conventional 
adjuvants as hereinbefore described. 

Examples of other pesticidally active compounds which may be 
included in, or used in conjunction with, the herbicidal compositions of 
the present invention include herbicides, for example to increase the 
range of weed species controlled for example alachlor [2-chloro-2,6'- 
diethyl-N-(methoxy-methyl)-acetanilide], atrazine [2-chloro-4- 
ethylamino-6-isopropylammo-l,3,5-tria2ine], bromoxynil [3,5-dibromO' 
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4-hydroxybenzonitrile], chlortoluron [N'-(3-chloro-4-methylphenyl)- 
N,N-dimethylurea], cyanazine [2-chloro-4-(l-cyano-l- 
methylethylamino)-6-ethylamino-l,3,5-triazine], 2,4-D [2,4- 
dichlorophenbxy-acetic acid], dicamba [3 ,6-dichloro-2-methoxy benzoic 
5 acid], difenzoquat [1,2- dimethyl-3,5-diphenyl-pyrazoliuin salts], 

flampropmethyl [methyl N-2-(N- benzoyl-3-chloro-4-fluoroanilino)- 
propionate], fluometuron [N'-(3-trifluGro- methylphenyl)-N,N- 
dimethylurea], isoproturon [N'-(4-isopropylphenyl)-N,N-dimethylurea], 
insecticides, e.g. synthetic pyrethroids, e.g permethrin and cypermethrin, 

10 and fungicides, e.g. carbamates, e.g. methyl N-(l-butyl-carbamoyl- 

benzimidazol-2-yl)carbamate, and triazoles e.g. l-(4-chloro-phenoxy)- 
3 ,3-dimethyl- 1 -( 1 ,2,4-triazol- 1 -yl)-butan-2-one. 

Pesticidally active compounds and other biologically active 
materials which may be included in, or used in conjunction wdth, the 

15 herbicidal compositions of the present invention, for example those 

hereinbefore mentioned, and which are acids, may, if desired, be utilised 
in the form of conventional derivatives, for example alkali metal and 
amine salts and esters. 

The following Examples illustrate herbicidal compositions 

20 according to the present invention. The following trade marks appear in 

the Examples: Synperonic, Solvesso, Arylan, Arkopon, Sopropon, 
Tixosil, Soprophor, Attagel, Rhodorsil. 

Example CI; 

25 An emulsifiable concentrate is formed from: 

Active ingredient (Compound 1) 20% w/v 

N-Methylpyrrolidinone (NMP) 25% w/v 

Calcium dodecylbenzenesulphonate 70% 
(CaDDBS) (Arylan CA) 4% w/v 

30 Nonylphenol ethylene oxide propylene oxide 

condensate (NPEOPO) (Synperonic NPE 1 800) 6% w/v 
Aromatic solvent (Solvesso) to 100 volumes 

by stirring NMP, active ingredient (Compound 1), CaDDBS, 
NPEOPO and Aromatic solvent imtil a clear solution is formed, and 

35 adjusting to volxmie with Aromatic solvent. 
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Example C2 

A wettable powder is formed from: 

Active ingredient (Compound 1) 50% w/w 

Sodiuni dodecylbenzenesulphonate 

5 (ArylanSX85) 3% w/w 

Sodium methyl oleoyl taurate 

(ArkoponT) 5% w/w 

Sodium polycarboxylate (Sopropon T36) 1 % w/w 

Microfme silicon dioxide (Tixosil 38) 3% w/w 

10 China clay 38% w/w 

by blending the above ingredients together and grinding the 
mixture in an air jet mill. 

Example C3 

1 5 A suspension concentrate is formed from: 

Active ingredient (Compound 1) 50% w/v 

Antifreeze (Propylene glycol) 5% w/v 

Ethoxylated tristyrylphenol phosphate 
(SoprophorFL) 0.5% w/v 

20 Nonyl phenol 9 mole ethoxylate 

(EthylanBCP) 0.5% w/v 

Sodium polycarboxylate (Sopropon T36) 0.2% w/v 
Attaclay (Attagel) 1 .5% w/v 

Antifoam (Rhodorsil AF426R) 0.003% w/v 

25 Water to 100 volumes 

by stirring the above ingredients together and milling in a bead 

mill. 

Example C4 

30 A water dispersible granule is formed from: 

Active ingredient (Compound 1) 50% w/w 

Sodium dodecylbenzenesulphonate 

(ArylanSX85) 3% w/w 

Sodium methyl oleoyl taurate (Arkopon T) 5% w/w 

35 Sodium polycarboxylate (Sopropon T36) 1 % w/w 

Binder (Sodium lignosulphonate) 8% w/w 
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China clay 

Microfine silicon dioxide (Tixosil 38) 



30% w/w 
3% w/w 



by blending the above ingredients together, grinding the mixture 
in an air jet niill and granulating by addition of water in a suitable 
granulation plant (e.g. Fluid bed drier) and drying. Optionally the active 
ingredient may be ground either on its own or admixed with some or all 
of the other ingredients. 

The compounds of the invention have been used in herbicidal 
applications according to the following procedures. 

METHOD OF USE OF HERBICIDAL COMPOUNDS: 

TEST METHOD A 

a) General 

Appropriate quantities of the compounds used to treat the plants 
were dissolved in acetone to give solutions equivalent to application 
rates of up to lOOOg test compound per hectare (g/ha). These solutions 
were applied from a standard laboratory herbicide sprayer delivering the 
equivalent of 290 litres of spray fluid per hectare. The weed species used 
in the test were as follows:- 

Broadleaf weeds: Abutilon theophrasti . Amaranthus retroflexus> 
Galium aoarine. Ipomoea purpurea . Xanthium strumarium : 

Grass weeds: Aiopecurus mvosuroides. Avena fatua. Echinochloa 
crus-galli, Setaria viridis : 

Sedges: Cvperus esculentus. 

The crop species used in the test were as follows:- 
Cotton, Soya, Maize, Rice and Wheat. 

b) Weed control : Pre-emerpence 

The seeds were sown in 70 mm square, 75 mm deep plastic pots in 
non-sterile soil . 
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The compounds of the invention were applied to the soil surface, 
containing the seeds, as described in (a). A single pot of each crop and 
each weed was allocated to each treatment, with unsprayed controls and 
controls sprayed with acetone alone. 

After treatment the pots were placed on capillary matting kept in a 
glass house, and watered overhead . Visual assessment of crop damage 
was made 20-24 days after spraying. The results were expressed as the 
percentage reduction in growth or damage to the crop or weeds, in 
comparison with the plants in the control pots. 

c) Weed control : Post-emergence 

The weeds and crops were sown directly into John Innes potting 
compost in 75 mm deep, 70 mm square pots except for Amaranthus 
which was pricked out at the seedling stage and transferred to the pots 
one week before spraying. The plants were then grown in the 
greenhouse until ready for spraying with the compoimds used to treat 
the plants. 

The compounds used to treat the plants were applied to the plants 
as described in (a). A single pot of each crop and weed species was 
allocated to each treatment, with unsprayed controls and controls 
sprayed with acetone alone. 

After treatment the pots were placed on capillary matting in a 
glass house, and watered overhead once after 24 hours and then by 
controlled sub-irrigation. Visual assessment of crop damage and weed 
control was made 20-24 days after spraying. The results were expressed 
as the percentage reduction in growth or damage to the crop or weeds, in 
comparison with the plants in the control pots. 

TEST METHOD B 

Paddy post-emergence application in greenhouse 

Paddy field soil was filled in 170 cm^ plastic pots, a suitable 
amount of water and chemical fertilisers were added thereto and 
kneaded to convert it to a state of a paddy. 

Paddy rice plants (variety; Koshihikari), that had been grown in 
advance in a greenhouse to a stage of two leaves, were transplanted to 
each pot (two seedlings per pot). Then in each pot there were sown 
predetermined amounts of seeds of Echinochloa orvzicola, Monochoria 
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vaginalis. Lindemia procumbens and Scirpus iuncoides respectively, 
and water was added to a depth of 3 cm. 

After having grown the plants in a greenhouse until Echinochloa 
orvzicola reached a stage of 1.5 leaves, solutions were prepared in 100% 
acetone using compounds described in the Examples so that they 
contained active ingredients in an amount equivalent to 75, 300 and 
1200 g/ha. The solutions were applied by dropping v^th a pipette. 

After 21 days from the application with the chemicals, herbicidal 
effects on each weed and phytotoxicity on paddy rice plants were 
visually assessed, and the results expressed as the percentage reduction 
in growth or damage to the crop or weeds in comparison with the plants 
in the control pots. 

When applied pre- or post-emergence in Test Method A at 
lOOOg/ha or less compounds 1, 4-6, 8, 12, 15-17, 19-29, 39, 502, 517, 
546 and 1116-1 128 of the invention gave at least 80% reduction in 
growth of one or more of the weed species; at levels of application toxic 
to the weeds these compounds were selective in at least one of the crop 
species. 

When applied at 1200 g/ha or less, in Test Method B, compounds 
1-15, 18-27, 49, 501-507, 509-517, 546 and 1 1 16-1132 of the invention 
gave at least 90% reduction in growth of one or more of the weed 
species listed above. 
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CLAIMS 

1 . A phenyl derivative of formula (I): 

^(XR3)z 
(I) 



wherein A represents a group (A-1), (A-2), (A-3) or (A-4): 




Ra 



(A-l) (A-2) (A-3) (A-4); 

z represents one or two; when z represents two the XR^ groups 
may be the same or different; 

R represents hydrogen or -C02R^; 

r1 represents:- 

lower alkyl or lower haloalkyl; or 

a cycloalkyl group containing from three to six carbon atoms 
optionally substituted by one or more R^2 groups or one or more 
halogen atoms; 

Ra represents lower alkyl, lower haloalkyl, lower alkenyl or lower 
alkynyl; 

Rb represents hydrogen, lower alkyl, lower haloalkyl, lower 
alkoxy, halogen, -S(0)xR4, .C02R4, -CH20R4, -CH2SR4 or 

cyclopropyl; 

X represents zero, one or two; 

r2 represents:- 

halogen; 

lower alkyl which is substituted by one or more groups -OR^; 

a cycloalkyl group containing from three to six carbon atoms; or a 
group selected from nitro, cyano, -C02R^, -NR5r6, -S(0)pR7, 
-0(CH2)niOR5, -C0R5, .N(r8)S02R'7, -0R7, -OH, -0S02R7 
.(CR9Rl0)tS(O)qR7, .CONR5r6, .N(R8).C(Z)-Y, 



-97. 



-C(R9r10)nr8r11, -CH2P(=0)R5aR5b r12 SF5 and benzyl 

optionally substituted by fix)m one to five groups r13 which may be the 
same or different; 

or two groups r2, together with adjacent carbon atoms of the . 
phenyl ring form a second phenyl ring or a 5- or 6-membered saturated 
or unsaturated heterocyclic ring which is fused to the first ring and 
contains one or two oxygen or sulphur atoms and is optionally 
substituted by one or more halogen , lower alkyl, lower haloalkyl or 
lower alkoxy groups, or one of the ring carbon atoms of the heterocyclic 
ring forms part of a carbonyl group or an oxime or lower alkoxyimine 
derivative thereof; (examples of the optionally substituted fused ring 
systems when formed include thiochroman, chroman, 2H-thiochromene, 
2H-chromene, 4H-thiochromene, 4H-chromene, isothiochroman, 
isochroman, isothiochromene, isochromene, l,3-ben2odithiole, 1,3- 
benzodioxole, 1,3-benzoxathiole, 1,4-benzodithiin, l,4.benzoxathiin, 
1,4-benzoxathian, 1 ,3-ben20xathian, 3,1-benzoxathian and 1,3- 
benzodithian); 

n represents zero or an integer from one to three; where n is 
greater than one the groups r2 may be the same or different; 
m represents one, two or three; 
p and q represent zero, one or two; 

t represents one, two, three or four (preferably one); when t is 
more than one the R^ and rIO groups may be the same or different; 
r3 represents a 5-membered heteroaromatic ring of formula (II): 

— N 

(11) 

in which D, E, G and J independently represent CR^^ or a 
nitrogen atom, with at least one of D, E, G and J representing CR^^ 
(when more than one CR^^ group is present they may be the same or 
different); or 

two adjacent groups CR^^ may form a phenyl or 5- to 7- 
membered heteroaromatic ring which is fiised to the first ring and is 
optionally substituted by one or more groups R* 5; and when present the 
5- to 7- membered heterocyclic ring contains from one to four 
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heteroatoms in the ring which may be the same or different selected 
from nitrogen, oxygen and sulphur; 
X represents -(CR^rIO)^-; 

R4 represents:- 

lower alkyl or lower haloalkyl; 

R5 and r6 which may be the same of different, each represents 
hydrogen or r12; 

R5a and R5b which may be the same of different, each represents 
lower alkyl or lower alkoxy; 
represents:- 

Rl2 ; or a cycloalkyl group containing from three to six carbon 
atoms; or a group -(CH2)w" [phenyl optionally substituted by from one 

to five groups R^^ which may be the same or different]; 
w represents zero or one; 
r8 represents:- 
hydrogen,R7 or 0R16; 

r9 and R^^ independently represent hydrogen, lower alkyl or 
lower haloalkyl (preferably containing up to three carbon atoms); 
r1 1 represents -502^7 or -C(Z)=Y; 
Rl2 represents:- 

lower alkyl, lower haloalkyl, lower alkenyl, lower haloalkenyl, 
lower alkynyl or lower haloalkynyl; 

r13 represents a group selected halogen, R^^, nitro, cyano, 
-CO2R5, -S(0)pRl6, -0R16 and -NR5r6; 

Rl4 

represents:- 

a group selected from hydrogen, halogen, R^^, nitro, cyano, 
-CO2R5, -S(0)pRl6, -0R16, -NR5r6 and cyclopropyl; 

R^5 represents halogen, or R^^; 

r16 represents lower alkyl or lower haloalkyl; 

R^7 represents a straight- or branched- chain alkyl group 
containing one to three carbon atoms optionally substituted by one or 
more halogen atoms; 

Y is oxygen or sulphur (preferably Y represents oxygen); 

Z represents a group selected from 

r12 .Nr18r19 .SR7and 

-0R7; 
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independently represent hydrogen or R^; 

Q represents hydrogen, lower alkyl, lower haloalkyl, lower 
alkenyl, lower haloalkenyl, lower alkynyl, lower haloalkynyl, -CH2CN, 

-SO2R4, .SO2R2O. -(CsH2s)C(0)R12. .(CuH2u)C(O)R20, 

-CH2OCO2RI2, -CH2NHC(0)R12, .CH2NHCO2RI2, 

-C0CH20C(0)R16, .COCH2ORI2, .COCH2OR2O, .CONR5r6, 

-CONR20r21, .C0NR22r23, -CO2RI2, .CO2R2O, -P(0)R5aR5b and 

lower alkyl substituted by a group selected from -CONR9r10^ or9, 
-NR5r6 .CO2R9 R20 and -S(0)pRl2; 

r20 represents phenyl optionally substituted by one to five groups 
selected from halogen, lower alkyl, lower haloalkyl, lower alkoxy, lower 
haloalkoxy, nitro, cyano, -S(0)pR7 and -NR5r6; 

r21 represents or r20; 

r22 and r23 together with the adjacent nitrogen atom represent a 
piperidine, pyrrolidine, piperazine or morpholine ring; 
s and u represent zero or one to six; 

and wherein v represents the value zero when A represents a 
formula (A-1), (A-2) or (A-3); or when A represents a formula (A-4), v 
represents the value zero or one; or an agriculturally acceptable salt or 
metal complex thereof. 

2. A compound according to claim 1 which is of formula 

aa): 



O 




(la) 

wherein R, R^ , r2, r3, n and z are as defined in claim 1 ; X 
represents -(CR^rIO)^- and v represents zero. 

3. A compound of formula (la) according to claim 1 

or 2 in which R represents hydrogen or -C02R^; 

r1 represents cyclopropyl or 1-methylcyclopropyl; 
r2 represents:- 
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a straight- or branched- chain alkyl group containing up to four 
carbon atoms optionally substituted by one or more halogen atoms; or 

a group selected from halogen, nitro, -S(0)pR7, -0R7, 
-CH2S(0)qR^, -CH2NR8RI 1 , .N(R8)S02R7, -N(R8)C02R'7, 
5 -CH2P(0)R5aR5b and benzyl optionally substituted by -S(0)pRl 6; or 

two groups r2 together with adjacent carbon atoms of the phenyl ring 
form a second phenyl ring; 

n represents zero, one or two; 

r3 represents a 5-membered heteroaromatic ring of formula (II) 
10 which is selected from pyrazol-l-yl, imidazol-l-yl, 1,2,4-triazoH-yl, 

1,2,3-triazoH-yl, l,2,3-tria2ol-2-yl, 1,2,3,4-tetrazoM-yl, indazol-l-yl, 
benzotriazoH-yl, benzimidazol-l-yl and indol-l-yl, which are 
substituted by one or two groups R^^ (and wherein one or two R^ 
groups are present); 
15 R^ represents methyl or ethyl; 

r7 and R^ independently represent lower alkyl or lower haloalkyl; 
r1 1 represents or C02R'^; 

R^4 represents hydrogen, halogen, a straight- or branched- chain 
alkyl group containing up to three carbon atoms optionally substituted 
20 by one or more halogen atoms; or -S(0)pRl NO2 or C02R^ wherein 

r5 represents lower alkyl; and 
r16 represents lower alkyl. 

4. A compound of formula (la) according to any one 

of the preceding claims in which R represents hydrogen or -C02R^ 

25 wherein R^ represents ethyl; 

r1 represents cyclopropyl; 
represents:- 

halogen; a straight- or branched- chain alkyl group containing up 
to four carbon atoms optionally substituted by one or more halogen 
30 atoms; or a group selected from -S(0)pR7, -CH2S(0)qR'7, -0R7 and 

benzyl optionally substituted by -S(0)pRl6; or two groups r2 together 
with adjacent carbon atoms of the phenyl ring form a second phenyl 
ring; or two groups R^ together with adjacent carbon atoms form a 1,4- 
benzoxathian ring; 
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R3 represents a pyrazol-l-yl, imidazol-l-yl, 1,2,3-triazoM-yl, 
l,2,3-triazol-2-yl, 1,2,4-triazol-l.yl, 1,2,3,4-tetrazol.l.yl or benz-1,2,3- 
triazol-l-yl ring substituted by one or two groups, wherein R^^ 
represents hydrogen, optionally halogenated methyl or -S(0)pRl6; 
and r16 represent methyl or ethyl; and 

n represents 0, 1 or 2. 

5. A compound of formula (la) according to any one 
of the preceding claims in which R represents hydrogen or -C02R^ 
wherein R^ represents ethyl; 

Rl represents cyclopropyl; 
r2 represents:- 

halogen, optionally halogenated methyl, -S(0)pCH3, OCH3 or 
benzyl optionally substituted by -S(0)pCH3; 

R3 represents imidazol-l-yl, 1,2,3-triazol-l-yl, l,2,3-triazol-2-yl 
or 1,2,4-triazol-l-yl, optionally substituted on the ring carbon atoms by 
one or two methyl groups; and n represents one or two. 

6. A compound according to claim 1 having the 
formula (Id): 



O 




(Id) 

m which Rb r2, r3, x, n and z are as defined 
in claim 1 and R^ represents methyl or ethyl. 

7. A compoimd of formula (Id) according to claim 1 
or 6 in which R^ represents hydrogen, Ci_3 alkyl, haloalkyl or 
cyclopropyl. 

8. A compound of formula (Id) according to claims 1, 
6 or 7 in which R^ represents methyl or ethyl; 

Q represents a group selected from hydrogen, lower alkyl, lower 
alkenyl, lower alkynyl, -S02R'^, -SO2R2O, -(CsH2s)C(0)Rl2, and 
"(CuH2u)C(O)R20; or methyl or ethyl substituted by C02R9 or r20; 
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s and u represent zero or one; 
r2 represents :- 

a straight- or branched- chain alkyl group containing up to three 
carbon atoms optionally substituted by one or more halogen atoms; or 

a group selected from halogen, nitro, -S(0)pR^2^ -0R12, 

.CH2S(0)qRl2, .CH2NR8RII, .N(R8)S02R12, and .N(R8)C02R12; 

or benzyl optionally substituted by -S(0)pR^6; 

n represents zero, one or two; 
X represents -(CH2)v-; 

r3 represents a 5-membered heteroaromatic ring of formula (II) 
which is selected from pyrazol-l-yl, imidazol-l-yl, 

1,2,4-triazoI-l-yl, 1,2,3-triazol-l-yl, l,2,3-triazol-2-yl, 
1,2,3,4-tetrazol-l-yl and benzimidazol-l-yl, the ring systems of which 
are substituted by one or two R^^ groups; 

z represents one; 

R^ represents hydrogen or methyl; 

r8, r9 and r12 independently represent C1.4 alkyl or haloalkyl; 
r1 1 represents -S02R^2 or C02R'2; 
r16 represents C1.4 alkyl; and 

RI'7 represents phenyl optionally substituted by C 1.3 alkyl 

9. A compound of formula (Id) according to claims 1 , 

6, 7 or 8 in which R^ represents methyl; 

Q represents a group selected from hydrogen, C1.4 alkyl, C2-4 

alkenyl, C3.4 alkynyl, -S02R4, -SO2R2O, -(CsH2s)C(0)r12, and 

-(CuH2u)C(O)R20; or methyl or ethyl substituted by a group selected 

from CO2R9andR20; 

s and u represent zero or one; 
r2 represents:- 

a straight- or branched- chain alkyl group containing up to three 
carbon atoms optionally substituted by one or more halogen atoms; or 

a group selected from halogen, nitro, -S(0)pRl2,-ORl2and 
-CH2S(0)qRl2; or benzyl optionally substituted by -S(0)pRl6; 

n represents one; 
X represents a bond; 
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R3 is selected from pyrazol- 1 -yl, imidazol- 1 -yl, 
l,2,4.tria2oH.yl, 1,2,3-triazol-l-yl, l,2,3-tria2ol-2-yl and 

1,2,3,4-tetrazol-l-yl, the ring systems of which are substituted by one or 

two r1 4 groups; 

z represents one; 

Rb represents hydrogen or methyl; 

R9 r12, r14 and r16 represent C1.4 aikyl; and 

R20 represents phenyl optionally substituted by methyl. 

10- A herbicidal composition comprising an effective 
amount of a phenyl derivative according to any one of claims 1 to 9 or 
an agriculturally acceptable salt or metal complex thereof, in association 
with an agriculturally acceptable diluent or carrier and/or surface active 
agent 

11- A method for the control of weeds at a locus which 
comprises applying to said locus an effective amount of a phenyl 
derivative according to any one of claims 1 to 9 or an agriculturally 
acceptable salt or metal complex thereof or a herbicidal composition 
according to claim 10. 

12. A method according to claim 1 1 wherein the locus 
is an area used, or to be used, for the growing of crops and the phenyl 
derivative is applied at an application rate of from 0,01kg to 2kg/ha. 

13. A process for the preparation of a phenyl derivative 
of formula (I) as defined in claim 1 which comprises :- 

(a) where (I) conforms to a formula (la) as depicted in claim 2 or a 
formula (lb): 



O 




(lb) 

wherein R represents hydrogen and r1, r2, r3, X, z and n are as 
defined in claim 1; the reaction of a compound of formula (III): 
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O O 




(HI) 

wherein L is a leaving group and , r2, r3, X, z and n are as 
defined in claim 1, with hydroxylamine or a salt of hydroxy lamine; 
5 G>) where (I) conforms to formula (la) in which R represents 

hydrogen and r1 , r2, r3, X, z and n are as defined in claim 1 , the 
reaction of a compoxmd of formula (IV): 

av) 

10 wherein R^ is as defined in claim 1 and Y' represents a carboxy 

group or a reactive derivative thereof (such as a carboxylic acid chloride 
or carboxylic ester), or a cyano group, with an organometallic reagent; 

(c) where (I) conforms to formula (la) or (lb) in which R 
represents -C02R^ and R^, r2, r3, X, z and n are as defined in claim 1, 

15 the reaction of a salt of a compound of formula (V): 

O 0 




wherein R^ , R^, r3, X, z and n are as defined in claim 1 , with a 
compound of formula r402CC(Z1)=NOH wherein R^ is as defined in 

20 claim 1 and represents halogen; 

(d) where (I) conforms to formula (lb) in which R 

represents hydrogen and R^, R\ r3, X, z and n are as defined in claim 
1, the reaction of a compound of formula (VI): 
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10 



15 




(VI) 

in which represents a carboxy group, or a reactive derivative 
thereof, or a cyano group, with an appropriate organometaiiic reagent of 
formula R^M^ in which is a metal halide or a metal; 

(e) where (I) conforms to formula (la) or (lb) in which 

R, r1,r2, R3,X,zand n are as defined in claim 1 , the reaction of a 
compound of formula (VII) or (VIII) respectively: 

O 




(R2)n 




(R2)n 



(VII) 



(VIII) 



20 



wherein R, r1, r2, r3, z and n are as defined in claim 1 and y2 
represents a leaving group, with a compound of formula R^-H; 
(f) where (I) conforms to formula (Ic): 
O O 

/(XR3)z 

R,' ' ^ 

(Ic) 

in which R^ r2, r3^ z and n are as defined in claim 1 ; X 
represents -(CR^rIO)^- and v represents zero; the reaction of the 

corresponding compound of formula (la) or (lb) in which R represents 
hydrogen, with a base; or the hydrolysis of the corresponding compound 
of formula (la) or (lb) in which R represents -C02R^; 
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(g) where (I) conforms to formula (Ic) in which r2, r3, X, 
z and n are as defined in claim 1 , the reaction of a benzoyl chloride of 
formula (IX): 



wherein R^, r3, X, z and n are as defmed in claim 1, with a 
beta-ketonitrile of formula (X): 



wherein R^ is as defmed in claim 1 ; 

(h) where (I) conforms to a formula (Ic) in which R^ , r2, r3, 
X, z and n are as defmed in claim 1, the reaction of an acid chloride of 
formula R^COCl wherein R* is as defmed in claim 1, with a 
beta-ketonitrile of formula (XI): 



wherein r2, r3, X, z and n are as defined in claim 1 ; 

(i) where (I) conforms to formula (Ic) in which R^ , r2, r3, X, 
z and n are as defmed in claim 1 , the reaction of a benzoyl chloride of 
formula (IX) above wherein r2, r3, X, z and n are as defined in claim 
1 , with a beta-ketonitrile of formula (X) wherein R^ is as defined in 
claim 1, via an intermediate of formula (XII): 




ax) 



r1C(=0)CH2CN (X) 




(XI) 




(xn) 

wherein R^, r2, r3, X, z and n are as defmed in claiml; 
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0) where (I) conforms to formula (Ic) in which r2, r3, X, 
z and n are as defmed in claim 1, the reaction of an acid chloride of 
formula COCl vt^erein R^ is as defmed in claim 1, with a beta- 
ketonitrile of formula (XI) wherein r2, r3, x, z and n are as defined in 
claim 1 via an intermediate of formula (XIII): 



(R3X); 




(XIII) 

wherein R}, r2, r3, X, z and n are as defmed in claim 1; 
(k) where (I) conforms to formula (Id): 

O 




I 

Ra 



4-(R2)n 



(XR3)2 



(Id) 



in which Ra Rb r2^ r3^ x, n and z are as defined in claim 1 and 
Q represents hydrogen, the reaction of a compound of formula (XIV): 




r 



Rb 



I 

Ra 



(XIV) (XlVa) 
wherein R^ and R^ are as defined in claim 1 , with a carboxylic 
add of formula (XV): 
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15 



(XV) 

wherein r2, r3, X, n and z are as defined in claim 1 ; 

(1) where (I) conforms to formula (Id) in which R^, R^, r2, 
r3, X, n and 2 are as defined in claim 1 and Q represents hydrogen, the 
reaction of a compound of formula (XIV) or (XlVa) above with an acid 
chloride of formula QX) wherein r2, r3, X, n and z are as defined in 
claim 1, to give an ester of formula (XVI): 

oyz II — f 




(XVI) 

10 followed by rearrangement to give the compound of formula (Id); 

(m) where G) conforms to formula (Ld) in which R^ Rb, r2, 
r3, X, n and z are as defined in claim 1 and Q represents hydrogen, the 
reaction of a compound of formula (XIV) above with an aryl halide of 
formula (XVII): 

T 




(XVII) 

wherein r2, r3, X, n and z are as defined in claim 1 and T 
represents a bromine or iodine atom, in the presence of carbon 
monoxide and a palladium, nickel, cobalt or rhodium catalyst; 
20 (n) where (I) conforms to formula (Id) in which R^, Rb, r2, 

r3, X, n and z are as defined in claim 1 and Q represents lower alkyl, 
lower haloalkyl, lower alkenyl, lower haloalkenyl, lower alkynyl, lower 
haloalkynyl, -CH2CN, -(CsH2s)C(0)Rl2, -(CuH2u)C(O)R20, 
-CH20C02R^2^ -CH2NHC(0)R12, -CH2NHCO2RI2 or lower alkyl 

25 substituted by a group selected from CONR^rI 0, 0R9, NR5r6, 

C02R^, R20 and -S(0)pRl2, and wherein s and u represent one to six, 
the reaction of the corresponding compoimd of formula (Id) wherein Q 
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represents hydrogen, with an appropriately substituted alkyl, alkenyl or 
alkynyl halide; 

(o) where (I) conforms to formula (Id) in which R^, R*', r2, 
r3 X. n and z are as defined in claim 1 and Q represents -$02^'^, 
-SO2R20, -C0R12, .COR20, -C0CH20C(0)R16 -COCH2ORI2, 
-COCH2OR2O, .CONR5r6 .CONR20r21, .C0NR22r23, -CO2RI2, 
-CO2R2O or -P(0)R5aR5b 

reaction of the corresponding compound of 
formula (Id) wherein Q represents hydrogen, with an appropriately 
substituted sulphonyl halide, acyl halide, phosphonyl halide or 
phosphinyl halide; 

(p) where p or q is one or two, the oxidation of the sulphur 
atom of the corresponding compounds in which p or q is 0 or 1 . 
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